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Irrigation 
Flood control 





Water supply 








Power plants 
Locks and Docks 








RANSOMES AND RAPIER LIMITED, IPSWICH, ENGLAND 











-makes boilers 
sive their best 


ROTAVAC OIL BURNER 
TYPE WSF 
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ROTAVAC oil-firing offers— 


UNSURPASSED STEAM OUTPUT per pound of fuel year in year 
out without adjustment 


ONLY ONE MOVING PART The Fan and that far fron 
the flame means nothing to repair and little to maintain. 


PERFECT COMBUSTION OF ANY LIQUID FUEL including the 
heaviest, cheapest grades. Rotavac’s soft gaseous flame is kind to 
brickwork and prolongs fire-box life 


ANY FORM OF CONTROL including manual, semi-automatic 

high/low, or fully automatic modulation with gas-electric ignition 

end for details of ROBOT ROTAVAC—Complete AUTOMATION 
he Boilerhouse 














ce deta and design information to 


NU- WAY “HEATING PLANTS LTD 


and at LONDON, MANCHESTER, NEWCASTLE, GLAS¢C 
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The hook of the 175 ton 

‘traveller’ in our new turbine 

shop at Hartlepool. Here 

we can build, to Brown Boveri - 
TO LIFT THE design, the largest turbo- 

alternators yet envisaged. 

At Hartlepool we, of course, 

also build small turbines, and 

many other things besides 

industrial turbo-alternators 

(own to 500 KW, gas turbines, 

axial and centrifugal blovers 

and exhausters, water-tubke 

boilers of Foster-Wheeler 

design, Economic type boilers 

feed heaters, condensers, 
rotary cooling-water 


LARGEST 





ALTERNATORS 
YET 
ENVISAGED 


strainers, etc ...in fact all 
the major equipment 
of a power station. 








RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


A member of THE RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of 





THE NORTH EASTERN MARINE ENGINEERING ). LTD RICHARDSONS WESTGARTH (HARTLEPOOL) LTD 
PARSONS MARINE TURBINE CO. LTD THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD 
GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD RICHARDSONS WESTGARTH ATOMIC LTD 
ASSOCIATED COMPANY ATOMIC POWER INSTRUCTIONS LTD 


RICHARDSONS WESTGARTH (Hartlepool) LTD., HARTLEPOOL, CO. DURHAM 
and at 58 Victoria Street, London, S.W.1. 59 Mosley Street, Manchester, 2. 75 Buchanan Street, Glasgow, C.1 


— 
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RADIOGRAPHIC UNIT 


ia 


NEWTON VICTOR COBALT 60 INDUSTRIAL EQUIPMENT 


being set up for radiographic inspection of 4 in. welded plates which will 
later be shipped to Latina, Italy, for the new reactor vessel under construction 
by Whessoe Limited, Darlington, England. 





This high intensity cobalt container for non-destructive testing is almost 
certainly the world’s most powerful industrial radiographic unit. It 
embodies the results of years of experience in related medical equipment of 
Newton Victor manufacture. 

Safe operation, ease of adjustment and robust construction are all provided 
by a unit which incorporates a source of 2,000 curies for the radiographic 
examination of welded seams in steel plate up to 6 in thick. Needing only 
small electric currents for control, and independent of water supplies it is 


suitable for work on open constructional sites in remote areas. 


SEND THIS COUPON for further details 


for non-destructive testing of 
steel plate 3 in. to 6 in. thick 





Check these important points: | 


POWERFUL The unit provides the equivalent of 
3 million volt x-ray testing for 3 in to 6 in steel, with 
comparable sensitivity and economical exposure 
times. 


SAFE Fully loaded provides ample protection— 
0.3 milli-roentgens per hour at 1 metre. Source 
housed in lead and tungsten alloy protective con- 
tainer is easily and safely moved from ‘ protected ’ 
to exposure position by use of the compact control 
unit. 


ACCURATE Beam of radiation 6 in or 12 in wide by | 
5 ft long (15 or 30 cm by 150 cm) at a distance of | 
12 ft (360 cm) from source. Special light projector 
guide beam accurately ‘ pinpoints’ centre of radio- 
active beam on specimen. 

EASILY ADJUSTED Angulating mechanism permits 
rotation through 350° about both horizontal and 
vertical axes. 

RELIABLE Stout construction and dust-tight, moisture- 
proof enclosure of container gives reliable operation 
under adverse conditions and extremes of climate. 





NEWTON VICTOR LIMITED 


To: Newton Victor Ltd., x-ray department of Metropolitan- 
Vickers Electrical Company Limited, 132, Long Acre, l 
London, W’.¢ - 4 England. 
NAME 


ADDRESS 


LONG ACRE, LONDON, W.C.2, ENGLAND 


X-Ray Department of 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 





An A.E.1. Company 





V/X902 
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A Humidifying Drum with 12 compartments 





for paper mill, size 6’ 0” dia. x 8’ 6” long. 








GATE VALVES UP TO 2° 










(SECTION) TEES 
UP TO 2"/," 

















ELBOWS AND | 
BENDS UP TO 2'/,” 


WE ALSO MAKE 
Power Screw Presses 
(SECTION) TAP Double Action type Drawing Presses 
m rir i i Open-fronted Presses 

Double sided Presses 
Single and Double Crank Presses 
All types of Automatic Feed Presses 
Minting machinery 
Cartridge machinery 


= TAYLOR & CHALLEN LID siemncnam 19 


pers 











200 ton 5 Action Press for ‘cored’ forgings CROSSES UP TO 2'/," 
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Of WAKEFIELD sx. C 
THE SPECIALISTS IN PRESS CONSTRUCTION 





NO OTHE? PRESSES CAN COMPETE WITH THEM 
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Pusher Tug 
‘GONGOLA’ 


This Pusher Tug and a Train 
of eight close coupled barges 
was constructed by Yarrow 
to the order of the United 
Africa Company, for service 
on the Niger and Benue 
Rivers, West Africa. Overall 
length of the complete unit 
630 feet. beam 66 feet, loaded 
splacement 4,650 tons. 


iVARROW 


YARROW & CO. LTD 
SCOTSTOUN ‘GLASGOW W4 
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in connection with high pressure 


ERMETO HIGH PRESSURE COUPLINGS are specified by 
many leading manufacturers, because they are the most 
reliable fittings on the market for every high pressure installation. 
Our catalogue illustrating the full range of standard fittings will be sent to you 
on request. Non-standard fittings can also be made to suit 


your specification. Our technical experience is at your service. 


BRITISH ERMETO CORPORATION LTD §=354\/1-9 80) 


HARGRAVE ROAD . MAIDENHEAD BERKS TELEPHONE: MAIDENHEAD 5100 A MEMBER OF THE ALENCO GROUP OF COMPANIES 
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UNIT DUST COLLECTORS 


A range of screen type fabric 
filters with self contained fan, 
motor and starter. 





These collectors are built 
with §0 sq. ft. area and 150 
sq. ft. area. The volumes 
handled are from 250 c.f.m. 
to 2,100 c.f.m. For further 
details of these collectors, send 
for our new leaflet, T.53 


ST 
RS 


NEW 






T54 TUBULAR FABRIC 
DUST COLLECTORS 


A range of tubular fabric dust collectors with integral direct 
driven fan. Where the headroom is limited, dust hoppers or 
base units can be fitted. 

These machines are built in a range of filtering areas from 
80 sq. ft. to 720 sq. ft., and standard volumes from 1,000 c.f.m. 
to 6,000 c.f.m. 

These are robustly constructed, high efficiency, dust collectors 
at low cost. Further details can be obtained by sending for 
leaflet T.53. 





AQUASPRAY WET TYPE 
DUST COLLECTORS 


A Scroll Type wet dust collector with a two stage, self induced 
spray for higher collecting efficiency These machines are 
supplied complete with a power driven mechanical sludge 
ejector. 

The standard range is from 1,500 c.f.m. to 24,000 c.f.m., but 
larger sizes are available on request. Our leaflet T.49 gives 
further details of these machines. 

















Send for leaflets to, 


TILGHMAN’S Ltd., 
Broadheath, 


Altrincham, 
Cheshire. 


A Member of the Staveley Coal & Iron Co., Ltd. Group. 
LONDON OFFICE: 1 Chester Street, S.W.1. 
W.259 
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NAQENFREW 


STOKER 






























A new BABCOCK development, pro- 
viding for the smaller sizes of water-tube boiler 
up to about 25,000 lb./hr., all the cost-saving ul HA 7 
advantages of reliable mechanical firing : A 2 


| , | 
| 


| 





Readilv adapted to existing water-tube boilers, particularly to 
hand-fired units, 

Quickly, cheaply installed. Delivered to site as a fully works- 
assembled unit. 

Low cost, achieved by new design and modern methods of 
manufacture. 

Low running-cost. Features formerly available only in large 
stokers, such as full zonal air-control, ensure efficient burning 
of the cheaper low-grade fuels, including small coal. 

High availability and low maintenance are assured by sound 
engineering design and robust construction, using materials 
proved by long experience. 

Exclusive link design and controlled manufacture of the links 
from special material, ensures extra long service and efficient 
combustion with a minimum of riddlings. 

A BABCOCK stoker, backed by over 70 years experience in 
design and manufacture of chain grate stokers. 


Illustrations: Above, Bi-drum boiler equipped 
with Renfrew stoker. Right, Renfrew stoker applied 
to existing, hand-fired water-tube boiler. 









Too a 
a 


28 


CLEAN AIR ACT 


-” With its facility Of appli- 
e cation to existing boilers 

te sd 4 and its ability to provide 
pp? - “ smokeless combustion even 
‘ with variable and low-grade 
fuels, the RENFREW stoker 
presents, at moderate cost, 
ahighly effective means of 
meeting the requirements 
of the Clean Air Act. 














Ask for publication No. 1700 












BABCOCK & WILCOX LTD : BABCOCK HOUSE - 209 EUSTON ROAD - LONDON N.W.1 
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OOTH CRANES 


tion at the C.E.A. 


Salient Features of 


Cl; de-Booth Design 


ELECTRIC BRAKES.... 


The C.C.B. Solenoid brake is a compact 
Standard A. C. Brake 








all steel design, built to give long 





working life with a minimum amount of 


adjustment. Detail refinements include: 


CODE 


CLYDE CRANE & BOOTH LTD. incorporating: 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND. Lanarkshire 


Pudsey 3168 (6 line Gram Cranes,” Tel.: Holytown 412 (6 lines) iram yd Motherwell, Telex 
+ £5159 Telex 77443. 


@ Hardened and ground pins working in phosphor bronze bushed links. 
@ Die pressed friction linings ground to form after fitting. 
@ Quick and easy adjustment to compensate for lining wear. 


@ Wide brake drum and shoes provide large friction area. 
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Today’s most efficient design 


m+ WINAIR 


The world’s first portable 
rotary screw compressor 








K A Oil pumps 


B Female rotor, primary 
and secondary stage 


Atlas Copco’s Twin-Air gives a 
smooth surge-free airflow together 
with the overall operating efficiency 
only a two-stage machine can offer. 
With this design—completely 
different from all other types—no 
contact takes place between the 
rotors or between the rotors and 
the housing. Cutting maintenance 
costs to a minimum, the Twin-Air 
increases profit margins on any 
contract. 





Air intake G Air cutlet 


Timing gear Hi Gooling oi! intake 
Rotor Housing 





I Roller bearings 


Male rotor, primary 
and secondary stage K_ Oil-cooler fan 

















DIESEL 





_1 
a ROLLS-ROYCE | 

















Royce or General Motors — each backed by a world-wide service organisation. 





The Twin-Air is available with a choice of three famous engines: Deutz, Rolls 


Stlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm |, Sweden. 
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An entirely new 
ranqe a2 8 8 


*% M.E.M. ‘‘Kantark- 
Exel” 500 volt Distri- 
bution Fuseboards to 
B.S. 214.1959. Rewir- 
able or H.R.C. 


Rated 15-100 amps. 500 
volts. 


F 

S.P. & N.—D.P.—T.P. 

and T.P. & N. 
| Rewirable Fuses to B.S. 

036 1958. 
te 3 

| " % H.R.C. Cartridge fuses 
|| ! to B.S.88 1952. Appen- 


dix ‘J’ Dimensions. 
% H.R.C. Cartridge _fuse-links 


~~ A.S.T.A. certified for Category of 
Se Duty 440 ACs5 (46,000 Amps) 


v/ SS equivalent to a 3-phase rupturing 
/ capacity of 35 MVA at 440 volts. 


Removable front covers to simpli- 
fy erection of conduits and con- 
nection of cables. 

Long or Short Neutrals. 

Heavy gauge sheet steel cases and 
covers, rustproofed and durably 


finished in light grey stove enamel. 


All these and many other features. 


{ares SS Sa ee ee ay 





fw e | 
® elelele e| 


Send for List 
No. 436 | 156 SNX 


MIDLAND ELECTRIC MANUFACTURING CO. LTD., TYSELEY, BIRMINGHAM, 


Enter No. 121 on reply card 





HE ENGINEER, Oct 






















CHAMBERS 
now cast in MEEHANITE 


Our large modern foundries at Thorncliffe can now produce all classes and sizes of 
castings in the various types of Meehanite metal. This important addition to our already 
very extensive foundry facilities enables us to offer an exceptionally skilled and comprehen- 
sive casting service. Our long experience of serving almost every major industry gives us 
a unique understanding of special needs and problems. 

Whether you require one casting or thousands, we can meet your needs promptly, 
in sizes from a few pounds up to 20 tons in weight. Production methods include light, 
medium and heavy machine moulding, as well as floor, loam and shell moulding. A skilled 
patternmaking service is at your disposal. Your machining and fitting requirements can 
be undertaken by our fully modernised machine shops. 


All enquiries will receive immediate attention 





Newton 
Chambers 


ENGINEERING DIVISION + THORNCLIFFE «+ SHEFFIELD 


ENGINEERS OF PROGRESS 
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NEW “400” SERIES SUTORBILT ROTARY POSITIVE BLOWERS 
WITH OIL-FREE OPERATION 


Because SUTORBILT Blowers require no 
internal lubrication, compressed air or gas 
is delivered OIL FREE. This is the most 
important feature in air conveyors handling 
food and chemicals in particular. 

The new ‘‘400"’ Series blowers are available 
in 30 sizes, ranging FROM 10 c.f.m. TO 
3,000 c.f.m., and pressures from 41b. p.s.i.g. 
to 10lbs. p.s.i.g. (or to 15 p.s.i.g. for special 
application). 

Constructional features of the ‘'400"’ series 
blowers include wide face herringbone gears, 
thus minimising wear and maintaining close 





impellar tolerances. 


FOR PROMPT DELIVERY AND 
HIGH PERFORMANCE SPECIFY 
SUTORBILT DESIGN BLOWERS 
—EXHAUSTERS AND GAS PUMPS. 


THE HILLSIDE FOUNDRY 
& ENGINEERING CO., LTD. 


Tel : Cupar 2091 
Grams : Foundry Cupar Fife (CUPAR) LTD 
CUPAR - FIFE - SCOTLAND 
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TO BRITISH 
WELDING 


ENGINEERS! won 2 
STEEL @ : & AMERICAN 
STANDARDS FITTINGS 


STAINLESS 
STEEL 


buy trom 


...and you BUY BRITISH! 
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FABRICATED 


PIPEWORK 
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COTM C1 
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IN STEEL 


STAINLESS 


ACC, ANTI 


= 


STEEL 


th 


AND 
74 82 PARADISE ST., LONDON, S.E.16 


AY | AY 


CCPPER 
BERMONDSEY 3156 7 8 


UN 


WALSALL MANCHESTER PONTYCLUN 


ARC § 


if MALLEABLE TUBE FITTINGS 
TO BRITISH STANDARD 1156 IN LE 
THE HEART OF RELIABILITY — —as British as the Flag 
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The problems of 
efficient discharge of 
material from large storage 
bunkers where external 
vibration is impractical is simply 
overcome by the installation of the new 
Sinex Internal Bunker Vibrator. The device 
comprises a Sinex rotary electric vibrator attached 
to a steel reed which hangs down into the bunker. The 
unit is suspended from a rolled steel joist and anti-vibration 
mountings protect the hopper structure itself. Maximum 
amplitude occurs at the tip of the reed or at the point where stoppage 
has built up, releases the material and ensures a smooth, free flow. Sinex 
Internal Bunker Vibrators are completely reliable, the power unit being 
readily accessible and causing no obstruction to the material inside the hopper. 


imeéex 
INTERNAL BUNKER VIBRATOR 


A new range of Sinex rotary 
electric vibrators has been designed 
to eliminate'disadvantages normally 
associated with this equipment. Avail- 
able in four sizes providing centri- 
fugal forces up to 300, 500, 1,960 
and 7,600 Ib. respectively. 





Send for relevant details and information sheet 


SINEX ENGINEERING COMPANY LIMITED 
Central Way, North Feltham Trading Estate, Feltham, Middlesex 
Telephone: Feltham 5081 (5 lines Telegraphic Address: Sinexvibro Feltham 
ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 
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MASSIVE OR MIDDLEWEIGHT... 


For factory or warehouse. Huge mobile testing equipment, 
massive trollies, the lightest storage bin—all are 

gliding easily from place to place, moved with a minimum 
of effort. Industry is flowing smoothly, freely, 
efficiently—thanks to FLEXELLO, the largest 
manufacturer of castors in Europe. Made to the 


most rigid standards, to support weights from 
a few pounds to twenty tons, there’s a FLEXELLO 
castor for every purpose—and if you want a 


? ‘special’, FLEXELLO will design 
and make it. 








+o a 





This castor was specially designed 
and produced for aluminium production and 
has a load capacity of from 10 to 12 tons. 














L | “44° SERIES CASTORS: 
@, A special series of 
Double Ball Bearing 
heavy medium duty 
| castors, specially 
= , sa. ee pes manufactured for 
| } export which have 
| <Ss> now become available 
a tea I ae - for the home market 











e*%e 7 
ss 4 


~S gm © 
* 
pss» 


constant 
guality 
castors 








everything 
flows 
freely on 








For further particulars write for catalogue E 
FLEXELLO CASTORS & WHEELS LTD. - SLOUGH BUCKS TELEphone SLOUGH 24121 
Enter No. 152 on reply card 
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BIBB COUPLINGS 


For nearly forty years Bibby Resilient Couplings have enjoyed an 





unexcelled reputation for efficiency and reliability and numerous 
Couplings supplied over thirty years ago are still giving trouble-free 


service. 


The outstanding resilience of Bibby Couplings dampens shocks and 
vibrations, ensures smooth running of plant, eliminates breakdowns. 


Standard Couplings up to 7'." bore can be supplied from stock. 


We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
Enter No. 153 on reply card 
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GONVEYOR-ELEVATOR G! 


LOWER BRIDGE WORKS 


SPIRAL CONVEYORS, £ A £ ACCRINGTON 
BUCKET ELEVATORS, Etc. ip Wy Oo oy vy — 


Telegrams: ** Conveyor, "* Accrington 
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What's a 
AUTOMETRIC & 1 \ TV. belt 





Dad? 


purposes. 


faa ba that 

GEAR 

TURBINE SINGLE & MU 

@MINS-GEAR 

HAND Rorary 

OSCILLATING PISTON 

ROLLER VANE This, fortunately, is not one of the difficult 


VACUUM | 
®DIAPHRAGM VACUUM questions children ask. Nevertheless, the 


®, H.P. 230 1/50 MOTORISED 
answer is quite simple—it's a TURNERS V-Beilt, 


write for catalogue 


AUTOMETRIC PUMPS LTD 
LOWER WATERSIDE 


MAIDSTONE - KENT } maximum flexibility and minimum stretch. 
PHONE: MAIDSTONE 4728 


the best driving belt of all. It is important 
to remember and it cannot be learned at too early 


an age, that TURNERS V-Belts have great strength, 
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TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 


G TA 153 
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BRIGHT STEEL 


ROUNIDS - HIEXAGONS 
SQUAIRIESHFILATS x SECTIONS 


HALESOWEN 
N° BIRMINGHAM 
HALESOWEN 1191 











STEEL Co Lt 


68 VICTORIA S' 


LONDON, S.W.I. VIC: 6992 


8 CHATHAM S!‘ 


MANCHESTER, |. CEN: 0413 
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to the glass 
industry, 
over fifty 
Linatex 
pumps are 
no optical 
illusion 


In the famous glassworks of 
Pilkington Brothers Limited, 
there are more pumps than 
weeks of the year. These 
Linatex pumps handle highly 
abrasive sand slurry and rouge, 
Being Linatex lined, they can 
operate for years on end with- 
out maintenance. A wonderful 
tribute to Linatex, who make 
the most abrasive-resistant, 
long-lasting pump in the world 














THE TNT ORGANISATION 





A WORLD-WIDE SERVICE TO INDUSTRY 





wl WILKINSON RUBBER LINATEX LTD * CAMBERLEY * SURREY ° Tel: Camberley 1595 Factories and Distributors throughout the World. 
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MALLEABLE IRON 


= CASTINGS 


Whatever the quantity, engineers have 








come to accept the unfailing accuracy of 
William Lee malleable castings. If your 
problem is accuracy with quantity, then 


we can solve it for you. 


William Lee & Sons 


(A SUBSIDIARY OF WILLIAM PRESTWICH & SONS LTD.) 


DRONFIELD _ DERBYSHIRE. Tel.: 2204 
MALLEABLE IRON CASTINGS OF QUALITY IN QUANTITY 


| The NEWtC<CSt~t*s 
|  PENDEFORD MULTIMETER 


LIGHT IN WEIGHT—SIMPLE TO OPERATE VERSATILE 























Make checks in situ at different locations with varying problems, quickly and easily 














1 | with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 





selector switch and read off pressure, tension, load, strain or displacement on the 





directly calibrated scale. In addition, recording or control can be carried out and the 


instrument is provided with an electrical output for this purpose. 


SPECIFICATION 

| | Energising supply: 5.0 v.; Max. current 200 mA ;Frequency | Kce/s; 

| Electrical output -+.0.15 mA full scale into 1,500 ohms load ; 

Mains supply 200-250 v. 50 c's; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 








Why not write us for full details of the new Multimeter and our new type 
transducers? All are specially designed to simplify testing. 


























OISPLACEMENT | PRESSURE 


A SELF-CONTAINED 
PORTABLE SYSTEM 
OF INSTRUMENTATION 


TRANSOUCER an TRANSOUCER 





Typical transducers for use with the New Pendeford Muitimeter 


BOULTON PAUL AIRCRAFT LTO., WOLVERHAMPTON. 
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REGO. 





Pivoted reflector—giving OV e eq H EA D 
all beam angles from INSPECTION 


near vertical to near 


horizontal LAMP OH.574 











Here is typical TILLEY-VERSATILITY! The OH.574 was 
primarily designed to meet the need for overhead electric’ cable 
inspection from ground level, but is equally useful for tunnel, 
signal, track and rolling stock inspection. 


It’s a must in every Works Department or wherever there is need for 
a wide and powerful beam of light instantly adjustable to any angle 


This is just one example of our Paraffin! Kerosene Pressure lighting 


Write for detailed leaflets to Dept. E.N.3. 


THE TILLEY LAMP COMPANY LTD., 
70-72, 


Jermyn Street, London, S.W.1 


Enter No. 191 on reply card 








Here’s an entirely new conception of piping 
—a comprehensive range of standard units, in 
four bore sizes (3" , 4”, 6” and 8”) plus reducers 
that can be assembled, dismantled and re- 
assembled time and time again by compara- 
tively unskilled labour. Swept bends and 

a unique system of gasket jointing eliminate 
all bacteria harbouring crevices and ensure an 
uninterrupted flow, free from blockages of any 
kind. Standard straights, bends, tees and 
reducers permit a wide variety of applications 
while further units can always be purchased 
for expansion or variation. 


LET 


SHAPE YOUR FUTURE 








oe oe ee 





Interested ? Then send 
for our technical book- 


STANDARD UNIT LIGHT-WALL let “The WELTEXA 
STAINLESS STEEL PIPING 


WELDING TECHNICAL SERVICES LTD. (DEPT. D), HURST MILL, KINGS NORTON, BIRMINGHAM 30 








Oo 


Enter No. 192 on reply card 
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A Reliable,Safe Source of Power 


In busy machine assembly shops and factories the use of Compressed Air 
is speeding production and, at the same time, reducing costs. It is a reliable 
and safe source of power. 


In many of the largest undertakings you will see “‘ BROOMWADE” Air 
Compressors and Pneumatic Tools at work, for they have been designed for 
ECONOMY, EFFICIENCY and RELIABILITY. 


The type L 2000, illustrated, is the latest of the ** BROOMWADE” 
Stationary Range incorporating new features in design and economising in 
floor space. It delivers 2,200 c.f.m. at 100 Ib. per sq. in. 


Write NOW for publication No. 350 C.E. 


*“BROOMWADE”’ 


AIR COMPRESSORS AND PNEUMATIC TOOLS 


YOUR BEST INVESTMENT 
BROOM & WADE, LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (/0 lines) Telegrams: “ Broom,’’ High Wycombe. (Telex) 


675 SAS 
Enter No. 201 on reply card 
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Die Forging 





and 
Calibrating Press 





Advantages: 








(1) heavy cast steel frame, reinfor- 
ced by 4 shrunk-in tie rods 
therefore: rigid construction 

and great forging 
accuracy 

(2) increased working speed 
therefore: increased output 

(3) double width connecting rod 
therefore: total absorption of 

eccentric pressures 

(4) friction disc clutch, operated by 
compressed air 
therefore: overload safety 

(5) clutch and brake with 
electro-pneumatic control 
therefore: easy operationand 

prevention of 
accidents 


4000 tons Pressure 
e gy 


(6) automatic temperature control 
therefore: protection against 
overheating of 
bearings 





. 4/58 


EUMUCO AKTIENGESELLSCHAFT FUR MASCHINENBAU 


LEVERKUSEN! - GERMANY 





Agents for the United Kingdom: 
ickman 


Wir_CK MANYD LIMITED 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 


7 


Telephone > Coventry 74321 
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22 rHE ENGINEER Oct. 30, 1959 


THE BELMOS 24 kV AIR-BREAK 


CONTACTOR STARTER 


mm and continues the well-established Belmos tradition of good design and reliability 


Rigorously tested in the Company’s own research laboratory, the type K 


contactor starter is the latest product of the Belmos development team 


Suitable for the direct-on-line starting of 3:3 kV motors up to 600 h.p., it can be 



















housed in a free-standing pillar or grouped with similar units to form a switchboard 


* Air-break contactor rated at 150 amperes. Breaking 


capacity of 1,300 amperes at 3°3 kV, 0°25 power factor. 


* DC operating magnet supplied from 3,300/110 volt 


transformer within the pillar 


a Reversing or Earthing isolator, mechanically and electrically 


interlocked, with 12 auxiliary switches, AC or DC. 


Busbars designed to withstand 150 MVA for 3 seconds. 





fe Optional earth leakage protection 


Comprehensive control arrangements, local and remote, with sequence 


interlocking and automatic sequence starting. 


* Provision for auxiliary services, such as brake 


protection, local lighting, etc 
































the type K 





~ : tarter is fully 
described and illustrated 
in leaflet J 240 


which is available 





on request. 


bi YAR LIS: 








the Belmos company limited 
SEM ESB wt ti °*6h 6h AOR AR KEK SOIR. Ee 


LOWDON GLASGOW BIRMINGHAM NEWCASTLE MANCHESTER SHEFFIELD CARDIFF 
Enter No. 221 on reply card 
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CASTING LADLE 


TUNDISH 
MOULDS 


SPRAY CHAMBERS 7 


ROLLER APRON / 


FLAME CUTTER | 


BILLET TILTER i ile 


ie] dhs miele), i i3ge) 
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in full operation at the Terni iron and steel works 
in Italy since 1958 


Developed to the Junghans system in co-operation with Messrs. 
Mannesmann and Bohler 


DEMAG DUISBURG CERMANY- 


For U. K. represented by: S 
RYMAG LTD., 101, Leadenhall Street, London E. C. 3 





BIRFIELD 


TH! 


INDUSTRIES LIMITED 


ENGINEER Oct. 30 1959, 


he Engineering industry 


Companies of the Birfield Group serve most branches of industry today. 


Among their products of particular interest in Engineering are... filtration 
equipment, fabric bearings, self-lubricating bearings, transmission equipment 
and gears, castings of all kinds, forgings and cold extrusions. 

The specialized knowledge and wide resources of the Birfield Group have 
contributed to many important advances in the past and are available for 


luture developments of the Engineering industry 


18 & 


BiR‘FiIEtL OD 
GROUP 


BIRFIELD TOOLS LTD 
SPRAYERS LTD 
FORGINGS & PRESSWORK LTD 
LAYCOCK ENGINEERING LTD HARDY SPICER LTO 


INTERMIT LTD . KENT ALLOYS LTD. T. B. FORD LTD 
KOLENE (G.B.) LTD SALISBURY TRANSMISSION LTD 


THE VACUUM BRAKE PHOSPHOR BRONZE CO. LTD 


BIRFIELD ENGINEERING 
BIRFIELD BATTERIES LTD MICRON 


BOUND BROOK BEARINGS LTD 


RAILKO LTD 
co. Utd. . THE 


SHOTTON BROS. LTD A. E—. CALLAGHAN LTD. 


LONDON Ww1 
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Oil Seals 
for every purpose 


American as well as British 
automobile and truck 
REPLACEMENT OIL SEALS, 
whatever the year, whatever the make, 
can now be offered for 


IMMEDIATE DELIVERY 


BURTONWOOD 


ENGINEERING COMPANY LIMITED 


Burtonwood, Warrington, Lancashire. 
Telephone: Newton-le-Willows 3311 (10 lines) 


London Office and Works: 
North East Industrial Road, Welwyn Garden City 
Telephone: Welwyn Garden 5571 





Enter No. 251 on reply card 












SAD! Cepsten in wse et Arther 
Guinness Son & Co. (Park Royal) 
Led. Park Royal Brewery, London. 






British Industry § 
usesSADI =~ 
capstans 


THE MOST 
ECONOMICAL 
TRANSPORTABLE 
ELECTRIC HAULAGE 
UNIT 























FIVE 20 TON TRUCKS HAULED ON STRAIGHT 
LEVEL TRACK BY OUR SMALLEST 












\\ / CAPSTAN M44/D469 (3 H.P.) 

NA A 
P SS PRICE £180.0.0 

\ Ask for literature E/CAP 
SAD! ENGINEERING Co.Ltd. 
10-14, ANSDELL STREET, KENSINGTON, The haulage and power transmission equipment 
LONDON, W.8 specialists 

Phone: WESTERN 7653 Grams: SADIUNIT-LONDON SADI Capstans - SADIVAR variator - RX valve actuators. 
Also Bristol, Birmingham, Manchester, Bridgend, SADI planetary speed reducers and machine-tool drives. 


Sheffield, Glasgow, etc. 





sé © 6 6 6 8) e606 0 8 8 6 6 8 eee eee ee 6 eee 8 8 6 666 ee 6 Oe ee ee ee eee ee eet © 8 8 Gree ee ee Oeeneeeoececeo eo eet § £ ae 
. * 2 2 .- 2 £6. 8 6 fee es © Oe 8 8 6 6 0 6 0 eo 8 8 6 6 8 ee eee 


le a a ae ee ee ee oe ae ee ee ee ee ee ae ee ln ce i ee ee ehh RL I RO 
en ese a ee kk ef ew fe sf 68 ft ee eee 


2 the - £6 «B88 ew 8 og ng 8 ge eK ee ee ee ee ee ee fe ee 8 88 eee 
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75 TON MILL BAY CRANE 


THE 
WELDED 
BOX 
GIRDER 
SPECIALISTS 
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LIFT WITH 
ENLIGHTENMENT 


era 


GLASGOW 





PLATE HANDLING CRANE 








Oct 


30, 1959 


THE 





ENGINEER 


NEW WORKS 


FOR 
J. H. CARRUTHERS 
& CO. LTD. 














* : Se ™ a an 





carru 
. 





STEEL WORKS CRANES 
GENERAL E.0.T. CRANES 
GRABBING CRANES 
GOLIATH CRANES 


SPECIAL HEAVY 
HANDLING EQUIPMENT 


ENGINE ROOM CRANES 


at 
ee} RR Se] atime), 


EAST KILBRIDE - nscspssaoaae ee 


Tel: East Kilbride 20591 


ers. 


GLASGOW 


Grams: "ti ispOW 
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Another train carrying 500 tons of ore 
leaves Tyne Dock, South Shields, for 
the blast furnaces. The ore has been 
handled in a Simon plant that moves 
it at a maximum rate of 1500 tons an 
hour from ship to shore. From Simon 
storage bunkers with a maximum cap- 
acity of 12,700 tons, the ore is weighed 
out into two lines of loading out 
hoppers. A train draws under one of 
the lines and over 500 tons of ore are 
released in a few seconds to waiting 
wagons. Every operation is carefully 
synchronised and controlled. In the 
three years after its commissioning, 
this plant handled over three and a half 
million tons of ore. Plants designed 
and built by Simon are handling a wide 
variety of materials all over the world. 


OUR BROCHURE * DISCHARGING IRON ORE AT TYNE DOCK” CONTAINS A FULL DESCRIPTION OF THIS PLANT. WHY NOT WRITE FOR IT TODAY ? 


Simon Handling Engineers Ltd & 


STOCKPORT, ENGLAND Telephone: GATley 3621 Telex 66-287 Telegrams : S.H.E.L. Telex Stockport 





ROW 
Enter No, 281 on reply card 
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CONT ADU OU MOY, 
BEWERAW IONS 








A Holmes-Kemp Nitrogen Generator installed at the 
Hythe Works of The International Synthetic Rubber 
Co. Ltd. This machine is capable of producing 
3,000 cubic feet of dry nitrogen gas per hour at 

a pressure of 150 p.s.i.g. 


Two Holmes-Kemp Inert Gas Generators installed 
at the Speke Works, Liverpool, of Messrs. Beck 
Koller & Co. (England) Ltd. Each of these 
machines is capable of producing 

3,000 cubic feet of gas per hour. 


By the use of Holmes Controlled Atmosphere 
Generators, a high quality inert gas or nitrogen can be produced on 
site at a fraction of the cost of bottled gases. 


The advantages of generating gases in this way are obvious ; they 
can be piped to any point on site where they 

will be instantly available ; they can be compressed and stored ; 
supplies are virtually unlimited and the 

generator being fully automatic requires a minimum of maintenance. 


& CO. LTD. 


Telephones: Huddersfield 5280 
Birmingham: Midland 6830 
London: Victoria 9971 


Enter No. 291 on reply card 


W. C. 


Gas Handling Division, 
Turnbridge, 
A4ss-2 Huddersfield 
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Atomic ‘Hydrogen Arc 
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What is your need? 


Choose from 
the extensive range of 


OA On 


welding equipment 





4 ; Pd ‘ / 
“/ D.C. Rectifier Arc 


Behind the range of METROVICK electric 
welding equipment is the research and experience 
of a vast engineering organisation making extensive 





use of this equipment in its own factories. 
You have the benefit of all this when you buy welding 


equipment from A.E.I. 
Submerged Arc 


Associated ElectricalindustriesLimited | 


TRANSFORMER DIVISION — HEATING & WELDING DEPARTMENT 


Trafford Park - - - Manchester 17 | 








he L/weos 
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WIND ALARM ANEMOMETER 





FOR USE ON 
CRANES, 
TRANSPORTERS, 


GIVES A DOCKSIDE STRUCTURES, 
—_ WARNING BRIDGES & AIRPORTS. 


' to 20 HP. a || OF WIND 
SPEEDS 


Enquire for details — 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
Telephone: ENTERPRISE 4422 
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Infinitely 
Variable 
j to 7} H.P. 10 TON 
ROLLER TURNTABLE 


Compact purpose-made power drives are our business 


PETER RAYNER LTD RAYNER 
121 WHITEHALL RD - LEEDS 12 Telephone : LEEDS 32864/5 














Enter No. 311 on reply card | 








Resilient 


Traction Gears 


For diesel and electric locomotive  trans- 


missions. Essential wherever high-operating 


speeds and heavy loads are encountered. 


* If you have a special design 
problem our engineers will be only 


too willing to offer their co-operation. 





Write for further details to: ALFRED WISEMAN & CO. LTD., Glover Street, Birmingham, 9. Byte mgr 
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Behind the range of METROVICK electric 
welding equipment is the research and experience 
of a vast engineering organisation making extensive 





use of this equipment in its own factories. 
You have the benefit of all this when you buy welding 


equipment from A.E.I. 


Associated Electrical industries Limited | 


HEATING & WELDING DEPARTMENT | 


TRANSFORMER DIVISION — 
Trafford Park - - - Manchester 17 





L/weos 
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RAYNER POWER DRIVES ‘| WIND ALARM ANEMOMETER 


FOR USE ON 
CRANES, 
TRANSPORTERS, 


GIVES A DOCKSIDE STRUCTURES, 
1 
ineneah Winlane WARNING BRIDGES & AIRPORTS 


' to 20 H.P. 4 || OF WIND ee 
|| SPEEDS Suite | a 





Enquire for details — 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
Telephone: ENTERPRISE 4422 











Enter No. 312 on reply card 








Infinitely 
Variable 
j to 7) H.P. 


Compact purpose-made power drives are our business 


PETER RAYNER LTD RAYNER 








“HODGSON STREET - , SHEFFIEL 


° ‘ 7 es: , 
121 WHITEHALL RD - LEEDS 12 Telephone : LEEDS 32864/5 Be ae sity anes 
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Resilient 
Traction Gears 


For diesel and electric locomotive trans- 
missions. Essential wherever high-operating 


speeds and heavy loads are encountered. 
* If you have a special design 


problem our engineers will be only 


too willing to offer their co-operation. 





London Office: Carlisie House, 


Write for further details to: ALFRED WISEMAN & CO. LTD., Glover Street, Birmingham, 9. eS ee 
Enter No. 314 on reply card 
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C&N one 
C&N.. 
Christy ... 
Christy and 
something 
Christy and 
Norris 


that's it eee 











CEA ERX GQ & WORRI ITS, 
x." XS 











DISINTEGRATORS, PULVERIZERS & LABORATORY 
MILLS including a range of mills in PHOSPHOR 
BRONZE OR STAINLESS STEEL SIFTING & MIX- 
ING MACHINES ETC, 

Complete grinding and sifting plants, designed 
and installed. 


Chelmsford * Essex : Telephone: 3414-7 


ENGINEER 








Enter No. 321 on reply card 




















Niagara are experts 

in mechanical handling 

for their customers’ 
Enquity profit. They design, 


lays you under 


no manufacture and erect 
obligation 


complete installations, 
adapting them 

to the most difficult 
conditions of work 


and site. 


\ A Handle it 
Mechanically 


NIAGARA 


.. NIAGARA 


Enfield 6622 SCREENS (Gt. Britain) Ltd. 
Straysfield Road, Clay Hill, 
Enfield, Middx. 
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Ga For...FERROUS AND 


SKY 


CU UU NON-FERROUS 


GUEST KEEN IRON & STEEL C A S | E N G S 


— FOR ALL INDUSTRIES 


| Made with the experience and skill gained 
| by generations of craftsmen at the famous 


: DOWLAIS WORKS 


Telephone: Dowlais 70 


GUEST KEEN IRON & STEEL COMPANY LIMITED 


HEAD OFFICE: EAST MOORS, CARDIFF. Phone: Cardiff 33151 
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CONDENSATE PUMPS 





Three Stage Condensate 


Extraction Pump. Duty 







800 G.P.M. to Total 





Head of 230 ft. 





THE MIRRLEES WATSON COMPANY LTD 
45 Scotland Street, Glasgow, C.5 
Telephone: South 2701/4 
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| 
} 


WORMS i i a century of experience in 


aw W-ROPE DRIVES 








General machine castings made to customers’ patterns, Low prices for planing, boring, turning, screwcutting 
Send your enquiries to 

GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 
New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: ‘* Gears.”’ 
' _Enter_ No. 341 on reply card 
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flexibility, producing trouble-free smooth, 
silent, clean running. 


SMITH & GRACE Ltd. 


| 
J A: THRAPSTON, near KETTERING 
| 


—_ it Ay 


| 
1} 


 “‘Thrapeton V-Rope Drives are designed to 
give maximum efficiency, long life and 


) ‘wm 


is 
PRODUCTS y W/) 
fh 4 } 
i] = 


' | y aa PT aA eh 
/—— ane “ie * 
IRONSIDES LUBRICANTS LIMITED- DAW BANK - STOCKPORT - CHE 


CW 6150 ee Enter No, 342 on reply card 


YOURS jor the - ae 


Telephone: THRAPSTON 109-110 
Telegrams: ‘‘GRACE’’ Thrapston 


Enter No. 343 on reply card 
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LEARN HOW TO— 


SPECIFY 


TEST 


USE 








SHERARDIZING 








ZINC ALLOY RUST PROOFING Co. Ltd. 


SHAKESPEARE STREET WOLVERHAMPTON And at LONDON and ROCHDALE 


Telephone: Wolverhampton 27531 (5 lines) 
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A 20-TON CAPACITY JONES KL 12-20 LORRY-MOUNTED CRANE We are grateful to Messrs. Saunders-Roe Litd.,-National Development 


Corporation and R.A.E., Farnborough, for permission to reproduce thi 


was called in to handle the S.R.N.1 * Hovercraft’ when it arrived by lorry 
4 J J photograph 


at the 1959 Farnborough Air Show. 
3 YEARS’ GUARANTEE a UNEQUALLED AFTER SALES SERVICE ° SPECIAL CREDIT FACILITIES * PART EXCHANGE SCHEME 


no GEORGE COHEN SONS & CO. LTD., Wood Lane, London, W.12. 
ROUP 


| 
| 6 Designed, Manufactured and Exported by their Associates 
| GF COMPANIES | 


brsneseage K & L STEELFOUNDERS AND ENGINEERS LIMITED, Letchworth, Herts. 
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For a wonderfully smooth drive... 
Holroyd worm gears 


a word with Ho 
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lroyd 


90 YEARS OF GEARS 


CRC 194 
Enter No.” 361 on reply card 
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1PUMP 


by 


DRYSDALE 


for high efficiency 
and constant reliability 


Qur Research and Development department is constantly engaged 
on applied research in Fluid Mechanics and other branches of 


4 i i ience. 
Service lol ie) a= sales eae facility is available for the experimental 


investigation of problems directly concerning any specific 

pumping application. A fund of experience is available for 

customers’ information ensuring the most efficient and 
economical pumping service. 


M After sales service is an important function of the 

After sales se rvice Drysdale organisation. An active staff of service 
engineers and technical representatives is avail- 

able for short notice, free advice, on the 


spot service, to ensure Drysdale auxiliaries 
operate at peak performance. 





~ YOKER ‘GLASGOW 
PUMP MAKERS FOR AND MARINE SERVICES FOR OVER 85 YEARS 
Enter No. 371 on reply card 
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True economy in DUST EXHAUS1 
and COLLECTION problems demands 
consideration of 

CAPITAL 
EXPENDITURE 
AND 

OPERATING 
COSTS 

AND 
MAINTENANCE 
CHARGES... 


.It pays to plan with Keith Blackman who do not minimise the 
importance of any of these factors, and who have over 76 years’ 


experience in designing to specific requirements. 


‘Tornado’ equipment includes 

‘P’ TYPEFANS - DUST EXHAUSTING & COLLECTING UNITS - WET 
TYPE COLLECTORS - FABRIC TYPE DUST COLLECTORS - CENTRI- 
FUGAL SETTLERS - DUST SEPARATOR FANS - * TUBULAR HIGH 
EFFICIENCY COLLECTORS - *ELECTROSTATIC PRECIPITATORS 


*In collaboration with Prat Daniels (Stroud) Ltd. 


Applications include the erhausting and collection of 
FOUNDRY DUST - GRINDING & POLISHING DUST + MINERAL & CHEMICAL DUST 


DUSTS FROM MANUFACTURING PROCESSES - WOOD REFUSE «+ BOILER GRIT 


Settle your dust once and for all—consult: 


| Keith Blackman Limited 


MILL MEAD ROAD - LONDON N17 - TOTTENHAM 4522 


ear; Birminghan Bristol 7lasqou . Leeds . Leicester London WC1 Manchester + Newcastle-on-Tyne 


Re gg 
oR oye 
, nae P . ; . ‘ cal Se os i a se iat —— . % <a pate 
’ ey 40 F fie te a bide SS. of By ks oe : i: eee ae ee ee ¢ 2 Ses 
SOU le | a EE ee ER gs ae . ¢ a ne Bin: ol ro oe ; Lge 
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Types and Performance Data 


No. of 


cylinders 2) Speedrange 
Arrangement R. PLM 


35— 55 -1200 a ' 394.8 

54 96 750—1200 "/s ‘ 591.9 

12— 126 50—1200 789.0 

17— 35 1500—3000 5/1 3/4 107.8 

47— 77 1 2400 , 279.5 

55— 94 1 2600 , 311.2 1025 
80— 124 1200—1800 "a Ue 505.0 1875 
97— 155 1200—1800 5'/2 660.0 1720 
114— 250 750—1500 ) 1230.2 $860 
114— 250 1500 57/8 7/2 1230.2 3970 
148— 320 1500 , "Va 1230.2 4080 
148— 320 750--1500 : 230.2 4200 
148— 320 750--1500 ; T"/a 230.2 4200 
230— 350 000—1500 67/8 r 1806 4380 
305— 500 1000 é 1806.3 4830 
370— 650 1000—15 oT ' 1806 5050 
SV 460— 700 1000 67s 3612.6 6180 
SV 610—1000 1000—1500 57/5 3612.6 6900 
SV 770—1350 1 1500 5 Vu 3612.6 7240 
ee 837 A SV 165— 440 850—2000 2 1825 2940 
its quality is superb. 837 Aa') SV 240— 550 850—2000 2 1825 3020 
839 Ab’) 16/SV 1145—1800 1000—1500 2 ive 6380 11020 
839 Bb’) 16/SV 1380—2350 1000—1500 1/1 One 6380 11450 
518 ") 20/ SV 3000 1720 ‘ 6 8201.5 10550 


Power for all Purposes 


Mercedes-Benz build 24 different 

diesel engines with horsepowers 

ranging from 17 to 3000 b.h.p. 

This comprehensive programme 

provides the right prime mover 

for every power requirement — 

no matter whether it be for 

fork stackers, stand-by power 

supply sets, pumps or excavators. 
Every engine is precisely equipped a 
for the particular task it has 820 B 
to perform, and what is more, 20 Bb’) 
like all Mercedes-Benz products — 820 Ob’) 


B 


nonNwnnrunronwnununTnqn  nununn 


w 


0 


=) «ft 
wCemOonmnn nr aaert a aannk a Oo AG O&O & & W NH 


vertical: l= horizontal; V=- vee type; ')~ supercharged; *) = supercharged and with boost intercooling 


with high boosting and boost intercooling 


OTe] Wem aecelielil(ae) 


The same _ exacting standards are 
applied to the design, proving and pro- 
duction of Mercedes-Benz diesels as 
Tolamelimelcelel (atmo icecaitic-rom oh Mm Lelie 
ler-Benz AG. Therefore, they have all 
the properties that appeal to the 
practical user: High power, small 
space requirement, simple maintenance, 
utmost ruggedness and long life. 


Briefly: Maximum economy. 





MERCEDES-BENZ DIESEL 


Enter No. 391 on reply card 
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CAPOSITE | 


INSULATION 
‘efficient, economical’ 


Caposite insulation has high thermal efficiency due to its 
being made from unique long fibred amosite asbestos from 
the company’s own mines. These long fibres give 

Caposite great mechanical strength, enable it to be preformed 
in large sizes, and to be applied as a single layer. 


amosite asbestos preformed insulation 


clean to ¢ 
away—no mé g 
boots. It coms in lg ‘ A : “ : ; / O’o) »\ 
non-returnable carton Sy tae : ; of ee \/ WANAN THE CAPE ASBESTOS co LTD 
ch make handy off-cut ms ? \ y) 114 & 116 PARK STREET, LONDON W.1I. GROsvenor 6022 
Cape 
GLASGOW : Hobden Street 
MANCHESTER: Fk 
BIRMINGHAM: 11 
NEWCASTLE: 19 & 20 Exchange | D t Newcastle 204 TAI63 


+ 


bins—there's no wast 


with Caposit« 
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for Lewis’s, Bristol 


oC 


The new super-modern store opened in 
Bristol by Lewis’s, and claimed to be the finest 








in Europe, is equipped with ten J. & E. Hall 
Escalators for up-and-down travel between the five floors. 
Sixteen more are also operating 1n their Liverpool store. 





Escalators in Lewts’s new Bristol Store 


J. « E. Hall Limited 


ESCALATOR, LIFT & REFRIGERATION ENGINEERS 
DARTFORD KENT - Tel DARTFORD 3456 


LONDON OFFICE 10 ST SWITHIN’S LANE E.C.4. Tel: MANSION HOUSE 9811 


1P128 
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STEEL AIR DECK 


Illustrated is a composite riveted and welded air 
deck for a vertical shaft, with some of the plates 
removed to show the construction. One section of 
‘Figure of Eight ’’ shaft is shown in position. 


Ilustration by courtesy of 
Shell Petroleum Co. Ltd., 
and John Mowlem & Co 
Lid 


Contractors to H.M. Government Departments. Crown Agents for the Colonies 
British Railways (British Transport Commission), etc. etc. Bridge and Con- 
structional Engineers, Manufacturers of Mechanical Grabs, Pressed Steel Trough- 

ing and Sheet Metal Equipment. Steel Stock Holders 


JOSEPH WESTWOOD & CO LTD., NAPIER YARD, MILLWALL, LONDON, E.14 [%0"e F45t 1043. Grams: Westwood, Fasphone, London. 


Enter No. 421 on reply card 
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NCB. MINE CAR CIRCULATION LAYOUT ig on 


-SUIMMERSONS i 


This indoor Mine Car layout at a 
Scottish Colliery is an example of 
the versatility of Summersons 
designing and manufacturing 
resources. Laid on a stepped 
concrete floor, the 3ft. oin. gauge 
50 lb. F.B. Rail Tracks are fast- 
ened to transverse steel channel 
sleepers bolted to longitudinal steel 
joists or plate girders, by which 
means the appropriate gradients 
are obtained. Cars are gravity 
operated and the switches elec- 
trically controlled from a central 
panel. 


Main Contractors: Markham & 
Co., Ltd., Chesterfield. 


THOS. SUMMERSON & SONS LTD. 
Mowden Hail, Darlington. 

Telephone Darlington 5226 

London Office : 5a Deans Yard, S.W.1. 
Telephone ABBey 1365 


Enter No. 422 on reply card 
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LISTER 


7] Ye: eyfel i: 
promdes the power 











Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 








OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 








A SLICK PRODUCT 













BRANDS LIMITED 
WADDON CROYDON 


SLICK 





IN RABAUL, 


New Britain, electricity 













570 
Enter No. 432 on reply card 








is supplied by four ———— 
320 kW alternators, 










each powered by a 


Lister Blackstone EVS8 ~=6s-§-§-§ «Ss BOLTS, NUTS, SPECIAL FASTENINGS 


480 h.p. diesel engine. 




























a holt, yor wt: 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too— 





i Photos by courtesy of the 
Commissioners of Australia 
Dept. of Works & Housing 





LISTER BLACKSTONE 


BLACKSTONE & CO., LTD. 
A member of the Lister group of companies 
DURSLEY, GLOUCESTERSHIRE, ENGLAND 


Phone: 2371 Telegrams & Cables: Blackstone, Dursley 
Lendon Office: Imperial House, Kingsway, W.C.2. Phene: TEMple Bar 968! 








JAMES WILEY & SONS LTD., DARLASTON 
MEDIUM SPEED DIESEL ENGINES Telephone: James Bridge 2692 
FROM 3 TO 1320 8.H.P. 





MW‘6 
Enter No. 431 on reply card Enter No. 433 on reply card 
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TRADE \ Sinedizy MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. P° 
pape sane. -let E.P.E. solve them 


Telephone: Belper 12 | . 
| for you quickly 














Enter No. 441 on reply card 
| 






In these days of AC it is not 
always easy to get DC motors 

and generators quickly and at 20% 

reasonable price. Fortunately, 

nnn, EPE specialise in, dC “equip- 
£ . ment, bringings¥ears of experi- 
* ence tor bear on the subject, so 

that One can always be sure of 





























"DC motors and generators, of 
“4 any enclosure, at competitive 
b ee - rices, on short delivery. EPE 
e are always happy to help solve 
DC problems, too. 


McNEIL 


manhole doors 


for air-receivers, 


ELECTRICAL POWER 
aa ENGINEERING CO. (B'ham) LTD. 
a? Bromford Lane, Birmingham 8 
: "Phone: STEchford 2261 
"Grams: Torque 'Phone Birmingham 
My London Office: 421, Grand Buildings, Trofalgor 
WK es Squere, W.C.2. "Phone: WHitehal! $643 and 7963 
a. d 





boilers, etc. 





Enter No. 443 on reply card 





feel safe in the knowledge that with 
a PRATT machine you have the best possible materials, 
the utmost degree of accuracy, the greatest 
margin of safety. 





insist on 


GUILLOTINES 


BAR SHEARS, OPEN FRONTED PRESSES 
BY 

PRATT BROTHERS 
(STOURBRIDGE) LTD. 


HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 


FABRICATED STEELWORK 


WELDED CENTRAI 





HEATING BOILERS 





CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOYW, S.1 
Grams: “McNeil, Glasgow” Phone: South 113) 
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ENVILLE ST., STOURBRIDGE 
Telephone « 42/1 
Established 1902 
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TURBINE PUMP 
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PUMPS WITH A PURPOSE... 








pumps large quantities against high heads 








PROPELLER PUMP 
pumps large quantities against low heads 














The name ‘Pumps’ 
may be adequate for most 
men but to the enthusiastic engineers 
in our Pump Division, the word means life itself for 

oe it describes a multitude of devices of greatly differing 

a size, shape and action. The selection of a ‘Pump for 

. the Purpose’ demands specialist thought. 


TANGYES LIMITED 
: SMETHWICK - BIRMINGHAM 


The best known name in Pumps 








NO-CHOKE PUMP 
pumps liquids with 
solids in suspension 





‘ NO-CHOKE PUMP 


Horizontal version of above 















Telephone: Sme 1181 + Grams: TANGYES, BIRMINGHAM 














¥ LONDON 








Bene GOFICES A 





MANCHESTER 






The picture above shows 
Tangye Borehole and Tur- 
bine pump at the Mere 
and Tisbury and Shafts- 
bury pumping station 

On the right is a Propeller 
pump on rapid circulating 
duty at a chemical works. 





& GLASGOW SS & ae Ee ADVICE 


AD No. 69 
Enter No. 451 on reply card 
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EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 


PSC eae 


Consult 


V.W.* 
LTD. 
oe O 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 3 —_— 
Plants, Tanks Cylinders Turning Milling etc. 

bcm | 













































































PLATING, Chrome, Nickel, Cadmium etc. 


ge ee alo 
Vv. W. CoO., LTD. 


Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) | 























Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 24721 
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EXPERIENCE 
is your : 
Guarantee 
for all 

Rectifier y OF ‘., 
problems en.’ | i 6 


193 16000 amperes of copper -oxide rectifiers 3 195 Part of a 182000 ampere Westalite oil- 





installed for Copper Sheets, Birmingham. immersed rectifier installation by W. Cannin g 


Co. Ltd., at Vauxhall Motors Ltd., Luton. 


7 aioe SSS — 














WESTINGHOUSE BRAKE AND SIGNAL CO., LTD., 82 York Way, King’s Cross, London, N.1 Tel: TERminus 6432 


Enter No. 462 on reply card 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Scores in hand— 

thousands in service. 
















BROTHERHOOD 
VERTICAL AND HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating, 
The widest range in the British 
Empire—made to suit your 
requirements. 

Thousands in service. 





















BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 

Many in hand, hundreds in 
service. 









BROTHERHOOD 


COOLING TOWERS 











Nearly 50 years’ experience. 





also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 
WHY NOT SEND YOUR PROBLEMS TO US? 
We shall be pleased to investigate them confidentially 










For further information write to Ei >: iB R O T H LS Ls ct, C. .o} zi 


the Hot Dip Galvanizers Association “COMPRESSOR POWER PLAKT SPE RLY A CENT 
34 Berkeley Square London W.1 
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Spinning 
SAVES METAL 


—CUTS TOOL COSTS 





The design and production of Pressure 





Vessels may be greatly facilitated by 
using dished and flanged ends spun 
by Harveys on the Rotarpress. They 
combine semi-ellipsoidal form with 
large knuckle radius. A substantial 
reduction in plate thickness can be 


effected, and in most cases tool costs 


are eliminated. 








‘Rotarprest’ Ends for Pressure Vessels — 


can be supplied in Mild, Alloy and Clad Steels, and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from 5 to 15 feet diameter, and #” to 4” thickness ; 
knuckle radii and depth may be varied to meet individual 
requirements. 


Please ask for List No. E965 giving full range of sizes. 








G. A. HARVEY & CO. (LONDON) LTD. 


HC | 


Woolwich Road, London, S.E.7 Telephone : GREenwich 3232 (22 lines) 
Enter No. 481 on reply card 

















MEN IN ACTION 
—THE RHYTHM OF 
C0-ORDINATION 
‘Ek’ furnace men 
fettling in the 
Melting Shop 

at Round Oak 





Enter No. 491 on reply card 
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COLES DIESEL-ELECTRIC TRANSMISSION 


as simple as switching on a light and as reliahleasa 


The source of power The efficient and trouble-free electric transmission The simple, positive, quick acting heavy duty contactor— 


DIESEL ENGINE & 
GENERATOR UNIT ELECTRIC MOTOR CONTACTOR 


Here is POWER that PROGRESS demands -—the speed and mobility 
with safety and precision that respond to the Coles effortiess finger-tip 
control. The lightest touch selects any of the motions, 

all of which are automatically controlled and protected against 

every known operating abuse. Optimum mobility and vision 

are combined with operational comfort and safety of the highest calibre. 
The concentration of 80 years’ progressive development 

of specialised handling technique is crystallised in the unique 

Coles pilot switch controlled Diesel-Electric Transmission 


system. Send now for detailed technical specifications, showing how 
Coles can save time and money 


on YOUR particular job! 


THE NAME THAT CARRIES 


* REGISTERED TRADE MARK 
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power station 





























CRANE HOOK 





Designed, manufactured and marketed by :-— 
STEELS ENGINEERING PRODUCTS LIMITED, 


Sunderland, England sALES AND SERVICE: 


London, Birmingham, Manchester, Newcastie and Glasgow. 


WEIGHT — IN YOUR INDUSTRY 





HE ENGINEER Oct. 30, 





all the skill that went into THIS... 


(Fairey Rotodyne, the 
first’ vertical take-off 
airliner in the world.) 


Ten years ago Fairey was entirely 
engrossed with aircraft production. 
Today a review of the Group’s 
activities presents a very 

different picture. 

Our Engineering Division’s 
production of aluminium 


fabrications of 100 tons a month 





has been supplemented by heavy 


iron and steel castings, welded steel 





BASBLAAAAAAAA 


and stainless steel pressure vessels, 


fabrications in all metals up to and TH IS 
sees 


80 ft. in length. 














Bit Lidiit 


(Gagging Skirt for the 
Dounreay fast nuclear 
Capacity includes : Sueno ie oats 
steel 18,81 and weigh- 
FABRICATION OF STRUCTURES, ing 30 cwt.) 
TANKS, PRESSURE VESSELS IN MILD 
& STAINLESS STEELS, ALUMINIUM, 
SPECIAL ALLOYS: PRECISION 
CASTINGS AND PRESSINGS 
Test procedures, which include X-ray, 
vacuum and ultrasonic, can also take 
advantage of specialised techniques 
developed by other members of the 
Fairey Group. 





= 
4 
= 
= 
E 
2 
E- 
2 





Standards met include AID, ARB, UKAEA, Lioyd’s Class 1 


is now available for jobs like THIS... 


(Steel fabricated frame 
for a 200-ton Himulti 


double-action press.) 





- a ‘ . 
engineering for industry Fairey Engineering Limited, Stockport, Cheshire. 
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United Seamlex Rotary 









The Seamlex Rotary Joint is light in weight, compact, easy to install, easy to repair and economical. 


The United Seamlex Rotary Joint is manufactured under licence from The Seamlex Company of 


with 
Triple 


Protection 


against 
Leakage 


; nee wall 


SEAMLEX ROTARY 
UK. PAT. APPLIED FOR 


Long Island City, New York. 


PRESSURE EQUALIZING CHAMBER 


UNITED SEAMLEX ROTARYS maintain their steady leak- 
proof performances under higher pressures because... 
regardless of the pressure in the supply line, the Pressure 
Equalizing Chamber automatically reduces the pressure to 
the minimum required for continuous, leakproof operation 
The automatically reduced pressures cause less friction, 
prolonging the life of the seal, as well as the rotary shaft, 
thus providing effective protection against leakage 








ANA 


| 7 ; 
didgguneen 


£8 











i 
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| 
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oint 


PRESSURE 
DIAGRAM 

How working pressure 
P, + spring (Bellows) 
pressure P, is reduced 
by counterpressure P, 





FLOATING GRAPHITE SEAL 


The Seamlex Floating Seal, being flexibly mounted by means 
of a metallic bellows, is self-aligning, permitting it to move 
freely in any direction, axially as well as radially and obliquely 
The Floating Seal absorbs smoothly the impact that is exerted 
upon it by a misaligned revolving shaft. 





| } 4 
| oa 
* ING SHAFT ; | 
EVOLVING 20d YF | | STATIONAeY HOUSING 
i Fi 
FLOATING SEAL LEWBLE BELLOWS 


FLOATING 
SEAL 

Self-aligning in any diree- 
ticn, axially X—X, radially 
Y-Y¥ and obliquely Z-Z 





EXTERNAL PRESSURE ADJUSTMENT 


This third exclusive feature contributes further to the con- 
tinuous leakproof performance of United Seamlex Rotarys 
because... 

It permits compensating for wear of graphite seal before 
leakage occurs—without removal of Seamlex Rotary from 
service. 

Predetermined factory-adjustment—to meet your particular 
working pressure—eliminates excessive wear of seal and 
shaft. 





>a 
s 
3 
S 


























' | 
VMAs HEADER 
REVOLVING SHAFT! BELLOWS | L THREAD 
GRAPHITE SEAL ~ HOUSING 


SCREW 
ADJUSTMENT 


The threaded engage- 
ment between header 
and housing permits the 
relative movement re- 
quired for wear com- 
pensation and pressure 
regulation. 








UNITED FLEXIBLE metattic rusine co. tt. 


KINGS BOURNE HOUSE, 229-231 HIGH HOLBORN, LONDON, W.C.|I 


WORKS - PONDERS END, ENFIELD + MIDDLESEX Telephone : HOWARD 1881 
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BRANDED BOLTS 


Each type of Newall bolt— 


NEWALL HITENSILE 
NEWALLOY 
NEWALLASTIC 
NEWALL HI-TEM 


is branded with its own distinctive mark and 
is recognised by engineers as having ‘* unique’ 


qualities. 


We shall be happy to supply any engineer designer who is interested 
with details of the various bolts and studs, which cover the full 
range of modern requirements. 


LOOK FOR THE NEWALL BRAND 


Enter No. 541 on reply card 








SHOT BLAST PLANTS 
ome a ag wheels 


over 50 years experience embodied in design & manufacture 


ST. GEORGES ENGINEERS LTD 


Ordsall Lane Manchester 5 


Telephone: TRAfford Park 1207 (4 lines) Telegrams: ‘Georgic’ Manchester 5 


1G 
Enter No. 542 on reply card 
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how many 


ohms 





in a shoelace... ? 





Fanciful? No, because as our photograph 
proves, a shoelace can be made electrically 
conducting by impregnating it with ‘“dag’’* 
colloidal graphite. 

Unrealistic? As a practical proposition the 
shoelace test is just that; as a simple 
illustration of a fundamental idea we think it is 
effective enough. 

Over-simplitied? Perhaps, yet thousands of 
cars are fitted with a non-metallic conducting 
braid which has much in common with a 
shoelace impregnated with colloidal graphite. 
A non-conducting material can be made 
conductive by treating it with “dag” colloidal 
graphite, either by impregnation (surface 
coating or dipping after manufacture) or 
incorporation (addition during manufacture). 
Furthermore, you can impart any or all of the 
many other characteristics of colloidal graphite: 
low friction and “parting” properties, 
resistance to heat and wear, chemical inertness. 


f 


If your problem is basically how to make plastics, natural or 
synthetic fibres, leather, cloth, paper or wood electrically 
conducting, then you should get in touch with us. 


Acheson © Colloids 


LIMITED 
(a subsidiary of Acheson Industries (Europe) Limited) 











P.O. BOX 12+ PRINCE ROCK - PLYMOUTH - DEVON o> i ag 

M §.A. and 

Manufacturers of dispersion al gra jenum disul~ Acheson ¢ den 

phida, silver, 2lass, vermiculite in suitable carrier liquids mcluding oil, N.I + Scheemda (Gr.) 
water, white spirit, alcohol amd toluene Netherlands 


Enter No. 551 on reply card 








ENGINEER $5 








| 








In search of 
THE RIGHT SOLUTION 








OR the efficient cleaning and degreasing of 
every known metal and alloy there 1s an 
“SAC.” specific. For treatment nm circumstances 
complicated by unusual conditions—the answer can 
be found by the “SA.C” technicians. Consultation 


with “SAC.” 1s the shortest, most economical way 





of finding the right solution for your metal cleaning 
problems. We have the equipment of today— 


the experience of many years 





~ SUNBEAM 
- ANTLCORROSIVES 
LTD. 


CENTRAL WORKS + CENTRAL AVENUE 
WEST MOLESEY + SURREY 
Telephone: Molesey 4484 (5 lines) 
Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE * FERROCLENE * ALOCLENE *« FERROMEDE + BRAZOCLEN® 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 





| 
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THE NEW ELLISON 
HiGH TENSION 
OWITGHGEAR 


11kV 250 MVA—3.35kV 150 MVA 
ASTA CERTIFIED TO B.S. 116: 1952 
COMPLIES WITH B.E.B.S.—S2 and 250 MVA ADDENDUM 


You really must know more about this new 
E!lison Switchgear. Modern in conception, it has 
many outstanding features. 





rim 


we | G 




















THE BUSBARS, 


for example, are “air-insulated" yet TUFNOL (Epoxy 


Resi::) insulation is moulded on to each, the mould- 


NMI =| 


ing extending to the earth support plate to prevent 
ionisation. Rated at 1200 amps continuously, each 
busbar is of 2 section H.D.H.C. copper and is 
of unit length. The busbars in each cell are indi- 
vidually sealed off. Front access is obtained by the 


removal of a single cover at the rear of the meter 


(GEORGE ELLISON 


LIM! 


compartment 


We shall he glad to send further 


RMINGHAM 22B information or arrange for an engineer to eall. 
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SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to 12ft. Oin. by 6ft. Oin. in Grade 
“A” and *‘B”’ accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by Sft. Din. 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T’’ slotted work faces. 
Sizes 8in. by Sin., 10in. by Sin. and 12in. by 8in. 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
“A” and “B’’ in all sizes. 


STRAIGHT EDGES. Cast Iron Camel 
Back and ‘‘I’’ Section types from I2in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Steel to B.S.S. 
Grade ‘‘A’’ and ‘‘B’’. Complete in wooden 
case. Sizes 4in. up to I6in. 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep- 
tional holding power. Sizes from I2in. by 6in. 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising problems, 


LAPPING BLOCKS. Made from hard close- 
grained cast iron surfaced on top and bottom 
faces and grooved for lapping. Complete with 
cover for each face. Sizes 6in. by 4in. up to 
12in. circular. 


































g WINDLEY BROS - LTD 
CROWN WORKS 


1@) eeeYeYs 


as CHELMSFORD - ENGLAND 
— Telephone CHELMSFORD 2224 
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Why waste time brushing smoke tubes, and rodding clinker and 
birds nesting, when a few minutes with a Percussion Lance will 
shift everything from Economisers, Airheaters, Water Tubes, Fire 
Tubes, etc. 


See this new cleaning tool in action 

at your own works— write to 

AIRNESCO PRODUCTS LIMITED 

KNIGHT ROAD, STROOD, ROCHESTER, KENT 
Telephone: Strood 78310 
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HARVEY 
IRONWORKS 


INVITE ENQUIRIES FOR 


PLANT HANDLING 
EQUIPMENT, 
WELDED 
FABRICATIONS 
AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 











4 te 
4 7 ee m 
~ LILE 


HARVEY 
IRONWORKS 
LTD, 


337 HOLYHEAD ROAD, 


HANDSWORTH, BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 
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10 ton Steam Perma- 
Nowe Psa — : 3 Motor, electrically 
10 tons at 16 ft. radius ~, operaced Fixed Wharf 
propped; 5 tons at x ‘ Crane. Duty: 15 tons 

14 &. radius free | , : at 22 ft. radius. 

















KARIBA 
a 


330 kV. 


All the bushing porcelains for 
the 330 kV. circuit breakers 











Telegraphic Address 
“ Lifting, Leicester " 


Enter No. 581 on reply card 


All the 330 kV. strain insulators 

for the substations 

and the 330 kV. post insulators 
Peg for some of the substations by 


S I E a i MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Consulting Engineers - Merz & McLellan 


all sizes from dt? ‘« 

aw » ° tt, i ie ee The illustrations show 

4 to 3 whit. i: —- a complete 330 kV. bush- 

: ' an clam ing insulatorand a 330kV. 

TESTED FOR SAFE WORKING * if circuit breaker, by cour- 
LOAD IF REQUIRED “T = als tesy of the B.T.H. Co. 








BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


A R M ST p O N G Seasick Telephone : Stoke-on-Trent 54321 
; London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9971 


& SON LTD. 
, WILLENHALL STAFFS. 


Enter No, 582 on reply card Enter No. 583 on reply card 
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BARR 


THOMSON 
& Co. Lid. 


We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 


FLANGED COMPENSATING PLATES. 


FLAT COMPENSATING RINGS. 


EMBOSSED MANHOLE DOORS. 


SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 


BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 


PIPE LINE FLANGES, SLIP-ON 

WELDING NECK AND BLANK. 

MISCELLANEOUS PRESSINGS 
AND FORGINGS. 





THE ENGINEER 








GENERAL ENGINEERS, FORGERS & PRESSERS 





Grams and Cablegrams : 
“BARR KILMARNOCK” 
Telephone : KILMARNOCK 791 


LONDON OFFICE— © 
10, NORFOLK ST., 
LONDON, W.C.2 


REGISTERED OFFICE & WORKS:— 


NETHERTON IRON WORKS 
KILMARNOCK, SCOTLAND 


TUBENPIPE, PHONE, LONDON 


COVENT GARDEN 0315/6/7 








18in. DIAMETER NOZZLE WITH 28in. DIAMETER HINGED COVER 



















Sizes. 


Treadle. 


THE WELLMAN SMITH OWEN 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 








Enter No. 591 on reply card 


A Series of 3-way and 4-way Valves of 
robust construction in ; and ; B.S.P. 
Designed for Manifold Mounting and easily 
convertable to Hand or Foot Operation. 
Available as Two Position Non-Locking 
or Two and Three Position Locking Type 
Valves. Foot Valves with Single or Double 


Suitable for Air Pressures up to 125 P.S.I.: 


CORPORATION 


DARLASTON, South Staffs, & BELFAST. 


Eater No. 592 on reply card 
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conomy 


THE GREATEST 
DRIVING FORCE IS 

















The all-round economy of the 
Leyland engine is not only recog- 
nised by thousands of operators all 
over the world, but also by leading 
commercial vehicle manufacturers out- 
side the Leyland group, many of whom 
fit the Leyland diesel as original equip- 
ment in their own chassis. 





rhat’s proof indeed of the Leyland’s 
worth. Add the fact that in the first six months of 1959 
alone, repeat orders from home and overseas totalled well over three DI ESEL 
thousand—with prospects for the second half of the year looking even 
rosier—and it is very obvious that the Leyland engine has something that a N G { N ES 
others haven't got. 


It has indeed. Extra power ... a greater margin of performance ... from 


longer life and an outstanding economy. Which, of course, is only natural. 
Leyland concentrate solely on diesels—and have done for over thirty years. } to ) ] 5 b h p 
] ef kehve 


LEYLAND MOTORS LTD., LEYLAND, LANCS. 


Sales Division: HANOVER HOUSE, HANOVER SQUARE, LONDON, W.!I. Telephone: MAYfair 8561 
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The Anatomy of Newman Quality—5 
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allied to proved principles 


SWITCH 
DESIGN 








Making the pace 
in motor progress 
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conomy 


THE GREATEST 
DRIVING FORCE IS 

















recor 








operators al 

over the world Iso by leading 

commercial vehi ttacturers oul 

side the Leyland group, many of whon 

fit the Leyland diesel as original equiy 
nin 


n their own chassis 


[hat’s proof indeed of the Leyland’s 
wort! Add the fact that in the first six months of 1959 


repeat orders trom home and 


overseas totalled well over three DIESEI 
with prospects for the second half of the year looking ever 
1 itis very obvious that the Leyland engine ENGINES 
a greater margin of performance fr om 
utstanding economy. Which, of course, is only natural. 
to 275 b.h.p. 


LEYLAND MOTORS LTD., LEYLAND, LANCS. 


has something that 


Extra power 


done for over thirty vears 


Sales Division: HANOVER HOUSE, HANOVER SQUARE, LONDON, wW.1. Telephone: MAYfair 8561 
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SWITCH 
DESIGN 





Making the pace 
in motor progress 
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SWITCH 
DESIGN 


Reliability The life of a single-phase motor is 
largely dependent on the reliability of its centrifugal 
switch. The switch on a single-phase motor is required 
to function faultlessly every time the motor is switched 
on or off—disconnecting the auxiliary starting winding 
from the line as the motor runs up to speed and 
reconnecting it properly when the motor shuts down 
Good switch design is vitally important. Failure in 
operation can lead to overheating and damage to 
either the starting or the main winding. The switch 
philosophy of Newman, who have had considerable 
experience in building single-phase motors, is:- 
absolute simplicity of design, robust construction and 
continuous research into methods and materials. 


The centrifugal switch fitted in Newman type ‘ BK * 
industrial single-phase motors is typical of Newman 
design. The simple but exceptionally reliable mechanism 
of this switch is shown and described as an example 

of the “ built-in” quality of Newman motors, giving 
longer life, unfailing power and greatest economy in 
operation 


Jed thruster 


Centrifugal weights, simple 
pressings interlocking with 
o hinge pins -other parts 


kely to seize 


ON LEFT ROTATING PART OF SW 


This is the centrifugal switch fitted in Newman 

* BK ° type industrial single phase motors. 

The rotating part consists of a very simple 

and reliable mechanism assembled from 
interlocking pressings which operate a 

moulded thruster arranged to slide along the shaft 
and engage the operating lever of a switch 
mounted on the inside of the non-drive end 
bracket. The switch itself has substantial solid 
silver contacts and is enclosed in a dust tight 
moulded case. When the motor attains about 70 
full load speed at starting the centrifugal 
mechanism draws the thruster along the shaft and 
allows the switch which is spring loaded to open 
There is no rubbing action or wear on the switch 
when the motor is running at normal speed. All 
metal components are rust proofed and the silver 
contacts are welded to the switch parts. The 
method of interlocking the components of the 
centrifugal device avoids the use of hinge pins 
likely to rust and seize. All components are easily 
replaceable. Contact pressure is controlled by a 
separate spring inside the switch and is independent 
of the pressure exerted by the thruster—the latter 
coming to rest against a stop on the shaft in the 
closed position. 


0° a 


RUNNING 
POSITION 


‘AT REST’ 
POSITION 





Electric Motors from 4 to 600 H.P. 


EXTERNAL COMPACTNESS 


se colid 
Large solic 


contacts (wiping ac 


INTERNAL PERFECTION 


NEWMAN INDUSTRIES LIMITED 


YATI BRISTOL 


ENGLAND 


Enter No 


621 on reply card 
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RAM TYPE Hotizotal Milling & Boring Machine at 


The 10 in. Spindle Ram Type machine shown from the slide of the machine, thus having all the 

above is machining a 170 ton Mill Housing at the features of built-in facing heads. 

Darnall Works, Sheffield, of Davy and United All Asquith Ram Type machines incorporate a 

Engineering Company Limited. steering control system which permits simultaneous 
The exceptionally robust proportion of this control of both the horizontal and vertical feed 

Asquith machine can be appreciated from the motors to facilitate face milling of surfaces of 

illustration. A 28 in. by 36 in. ram houses the _ irregular outline. 

milling sleeve and spindle, both of which travel These Asquith machines are built in a range with 

with the ram. The milling sleeve which carries spindle diameter 6 in., 7 in., 8 in., 10 in., or 11 in. 

the cutter is 23 in. dia. and attachments for right 

angle milling, etc., are of adequate proportions for 

ae duty work. Surfacing slides are available WILLIAM ASQUITH LTD., 

and when fitted obtain feed and hand adjustments HALIFAX - ENGLAND 





Sales and Service for jae Michie paOXTO =the British Isles 
DRUMMOND -ASQUITH LIMITED 


KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
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NETTLE D—first choice for all applications where service 
conditions are severe. Nettle D has all the desirable pro- 
perties looked for in a super duty quality and is designed 
to give maximum service in furnace positions involving 


high sustained temperatures, 


mmm ULL UURITUUTLALBITLIUA ULLAL UAL VLU LLL LLL 


tire: 


severe slag attack, and abrasion. 


43% Alumina. 

Low in fluxing impurities. 
High Refractoriness. 

High under load strength. 
Low Porosity. 

High Bulk Density. 

Low After Contraction. 
High slagging resistance. 
High mechanical strength. 


ULHRA OULA OO 


The use of Nettle D in vital furnace 
positions means longer furnace life, 
fewer shutdowns and consequent 


NETTLE D 


greater output. 


Technical Data Sheet gladly sent on 


request. 


AVINASH A NL 


HAT i nn ls 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL.: BANKNOCK 255 (4 lines) 
Enter No. 641 on reply card 








let’s clear the air! 


You must admit — the air in foundries, 
rolling mills, even general tactories 

gets thickish at times. And 

unpleasant working conditions do not 

he Ip production But if you put in 

Hills industrial ventilators you’ve only 

ch a button an 1 louvres open to the 

Fumes and stale air are drawn off 

‘ir is drawn in, Natural daylighting 

is increased. And output goes up 

11 department will be pleased to call 


j L] 
» discuss your probiems, 


H ILLS INDUSTRIAL VENTILATORS 


HILLS (WEST BROMWICH) LTD., ALBION ROAD, WEST BROMWICH, STAFFS 


Telephone: West Bromwich 1811 (1¢ lines) 


London: CHAPONE PLACE, DEAN STREFT, W.1 lelephone: GFRrard 0526/9 


V:@ 


Enter No. 642 ¢ : reply card 


Branches at: Manchester, Bristol, Newcastle-on-Tvne, Glasgow 
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30, 1959 THE 


HEMISPERICAL 
SHAPES THAT FORM 
THE BODY OF THE 


HOOVER 
CONSTELLATION 
CLEANER 
ARE DEEP DRAWN 
BY NARITE DIES 





PHOTOGRAPH BY COURTESY OF MESSRS. HOOVER LTD. 


N. C. ASHTON LTD. 
ST ANDREW’S ROAD 
HUDDERSFIELD 


HUDDERSFIELD 6263/4 
Enter No. 651 on reply card 


TELEPHONE: 


ENGINEER 65 




















AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


100 LB. PER SQ. IN 1 TO 155 CU. FT. PER MIN. 
60 LB. PERSQ. IN. 1 TO 380 CU. FT. PER MIN 
100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN, 


SINGLE STAGE. 


TWO STAGE. 





FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 

TELEPHONE: IPSWICH 56124 (3 LINES) 

TELEGRAPH : “ REAVELL, IPSWICH ’’ OR WRITE TO:— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND 
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SIMPULSIC 


"Mm TORAULIC SQUEEZE” 
VARIABLE CAPACITY PUMP FOR 





ALKALIES 
SLURRIES 
AND viISCcCOUS 
FLUIDS 







The Simpulsic Pump incorp- 
orates a flexible tube of chem- 
ical-resisting rubber through 
which the liquid to be pumped 
is forced by alternate pressure 
and suction impulses. At each 
end of the flexible tube there 
is a simple non-return valve 
of chemical-resisting rubber, 
and the end connections are 
of ebonite, designed to receive 
flexible rubber pipes. The 
pumped liquid never comes 
into contact with any metal 
parts and is handied through- 
 Riggemnamme erg out by chemical - resisting 

' rubber. 
DIAPHRAGM 


AMES CROSTA MILLS & CO. LTD. 


HEYWOOD . LANCASHIRE. 





SUCTION 





LONDON, 5%.W.! 
Cw 4030 


ABBEY HOUSE, VICTORIA STREET, 


LONDON OFFICE: 


Enter No. 653 on reply card 
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for measuring the surface 


. a oe 
TAY LOR-HOBSON 


TAYLOR - HOBSON PRODUCTS INCLUDE 


‘Talysurf’ Surface | ‘Talymin’ Gauges and 
Measuring Instruments | Comparators 


‘Talyrond’ Roundness | Type ‘B’ Autocollimator 


Measuring Instruments | Tyrbine Blade Edge 
‘Micro’ Alignment Telescope | Microscopes and Projectors 


Cold Rolling Mill Gauges | ‘Talymin’ Bore Comparators 
Profile Projectors | ‘Talyden’ Workshop Microscopes 


Engraving, Routing, Milling and Diesinking Machines 


texture and flatness of all 
moving parts in the 
following industries: 


BALL AND ROLLER RACE 
AUTOMOBILE 

MACHINE TOOLS 

GAS TURBINES 
GYROSCOPES 

FUEL PROJECTORS 
PUMPS 

MISSILES 

RESEARCH INSTITUTES 


uM 
WH] » 
ri. Stipe “OSpy TAYLOR, TAYLOR & HOBSON, LEICESTER, England 
TS49 
Enter No. 661 on reply card 
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Bevel gears manufactured by 
Aurora—incorporated in a work 


table drive for a blooming mill. Our 





long association with the steel in- 


Photograph by kind permission of Messrs. dustry is one more reason for 
Brightside Foundry and Engineering Co. Ltd., 


Sheffield. specifying:—‘*‘ Gears by Aurora”. 


For all applications, large or small, 
send us your enquiries—our long 


experience is at your service. 








Our technical representatives 
will be pleased to call and 


discuss your requirements. PNG RO RA 


GEARS 





AURORA GEARING CO. (witmot NortH) tto. EDMUND ROAD, SHEFFIELD. 


(A subsidiary of the Aurora Geor & Engineering Co. Ltd.) 
Phone: Sheffield 24385-6-7 Established since 1880 








Enter No. 671 on reply card 


ALLOTT BROS., 
and 
| LEIGH LTD. 











ICKLES FORGE 
ROTHERHAM 


Telephone: Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 





Enter No. 672 on reply card 








SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


—= 


Manufactured by 


JOHN TONKS «;:. 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD. 3 


elepr viegrems 
SHEFFIELD 24679 TOMKS SHEFFIELO S 


sEnter No. 673 on reply card 











HUNT BROS LTD 


GRIFFIN FOUNDRY, OLDBURY 
Ner BIRMINGHAM 


Telephone: BROADWELL 1181 & 1182 Telegroms : GRIFFIN, OLOBURY 
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Goods to European Markets in 
Moulding Tools through wagons every day 
by Specialists 

















INJECTION TOOL 
for producing threaded 
Polythene Pipe Elbows 


HARWICH ZEEBRUGGE 


Le LTD DOVER ~ DUNKERQUE 
& £ Packing and handling absolute minimum 


Full particulars from:—Continental Superintendent, Victoria 


PROGRESS WORKS, SUMMER LANE, BIRMINGHAM een Station, London, S.W.1 for Dover route and Continental Traffic 
z © i i i Bi t d 
Telephone : CEN 5661/3 Grams : SALE, BIRMINGHAM «| (A Poe ey Swe agen dong wich House, 129 Bishopsgate, London 


(FEE Rg ae 


Established 1862 iter sitter ai iz: 
BRITISH RAILWAYS 


Nag gee RT es Ee 
Enter No. 682 on reply card 























Designers lo oking’ They look for Fordson Power because it gives equipment 


the stamp of reliability, ensures high output at low cost. 

6 ; and because it has the backing of the Ford world-wide 

for a sales plus service and spares organisation. There are Fordson Indus 
trial Units in the 30-40 and 40-50 b.h.p. classes, in more than 

° 100 different assemblies. Fit Fordson and you get all the 

specify benefits of quality mass-production from Ford’s famous 
Dagenham factory, the biggest producer of mobile power 

units. Fit Fordson, the unit tailor-made to your require- 


Fo rdqdson Power ments. Send for detailed specifications today. 


Wise buyers insist on Fordson Power .&:;, 
INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION FORD MOTOR COMPANY LIMITED DAGENHAM «+ ESSEX QR? 








4%, 





Ee 





{ 


i # 
( 
VT 





Enter No. 683 on reply card 





Oct. 30, 1959 THE ENGINEER 








LET E GIVE YOU A LIFT! 


Make it easy on yourselves ... Plant 
Maintenance we mean. When it comes to 
hefting plant about, resiting or rebedding 
machinery, or any one of the 101 jobs that 
crop up in any maintenance shop, 

then you need ME lifting equipment to 
take the strain. There's a wide range 

of cranes and gantries to choose 

from, with lifting capacities from 5— 40 cwt. 
according to the model. Prices? 

No more than you would expect to 


pay for worthwhile equipment. 
35 cwt. Adjustable Jib 


High lift floorcrane 






ee WHY NOT WRITE FOR OUR CATALOGUE OF LIFTING GEAR? 


WViann Eicrrton 














MAKE VERY GOOD 
HAND-OPERATED CRANES 
GANTRIES AND PRESSES 


ME EQUIPMENT INCLUDES 


Cranes, Gantries, Cleansing tanks, 
Recovery equipment, Tyre remover, 


Cromer Road Works : Norwich Tel: 47272 ~ Miscellaneous workshop equipment. 





Enter No. 691 on reply card 








THE 


SKERNE WORKS 


LIMITED 
ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 


PRESSINGS 
PRESSED SECTIONS 
COLDFORMEDSECTIONS| ©? sseutwin 
FABRICATIONS Bangor 
MACHINED PARTS ee: 


IN ALL METALS Burnett and Rolfe Limited. 


estates 





DESIGN AND CONSTRUCTION TO BRITISH, 


es AMERICAN CODES AND LLOYD'S 





BURNETT & ROLFE LIMITED 


THE ESPLANADE * ROCHESTER * KENT. 
Tel : CHATHAM 41766 
NORTHERN OFFICE: 32 Deansgate, Manchester. Tel: Blackfriars 9084 


Enter No. 692 on reply card Enter No. 693 on reply card 


All enquiries promptly dealt with 
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HEAVY 


ELECTRICAL PLANT 


hydro-electric generating equipment 
mining and rolling mill machinery 


large industrial drives 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY & MANCHESTER, ENGLAND 
A5461 
Enter No. 701 on reply card 
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BRITAIN’ 


ALL THAT IS MEEDED IN A 
BANDSAW DISPENSER BEST 


readily withdrawn BAND 4 


emainder of band clearly seen 









(I) 
(2) 


Cleaner, safer and more convenient 


ANOTHER SPEEDICUT TOOLS SERV 
| and in the 


BEST 
BOX 


US G Snifp f iy 


or , 





SPEEDICUT WORKS, 
CARLISLE ST. EAST, 


SHEFFIELD 
Enter No. 711 on reply card 
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WOODWORKING MACHINES ALL OVER THE WORLD 


We supply all machinery and complete equipment for saw- 
mills, plywood and veneer plants, furniture factories, carpen- 
ters’ shops and several other kinds of special woodworking 
machines. Czechoslovak products are exported all over the 
world owing to their high standard and first class workmanship. 


TECHNOEXPORT Prada CZECHOSLOVAKIA 











Enter No. 721 on reply card 
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Magnetic Particle 


COUPLING 


This is a positive coupling working on a new principle. It is NOT 


AP 85 


a magnetically operated clutch, and there are no 


ENGINEER 





plates to wear. 


Driving and driven members are coupled by 
magnetically activated particles, giving perfectly smooth 
take-up and accurate control of torque. Eight standard 


units are made ranging from 1 3 to 200 Ib ft. 


SITIES, cxrre «cone comes mns sameves 


INDUSTRIAL 


PRODUCTS DEPARTMENT, 


WITNEY, OXON - Telephone: WITNEY 678 


Enter No. 731 on reply card 
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Photograph by courtesy of Briggs Motor Bodies Ltd. 


- oe 


"Fescol’-ised Air Cylinders help 
to keep Production Moving 


[he air cylinders supplied by Baldwin Instrument Co. Ltd., to provide power operation for 
automatic work handling devices, have * Fescol ’-ised bores and piston rods to reduce friction 
and ensure maximum life from seals. This is one further example of the way in which Fescol, 
who pioneered the electro-deposition of nickel and chrome for engineering purposes, still lead 
the way, adapting their process to help each new industrial development. 

If you would like to know more about the process, and its use in preventing corrosion and 


protecting new machinery please send for publication No. E.1 | 


FESCOL LIMITED - NORTH ROAD - LONDON N7 


BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS 


Established 1920 
Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 


TGA se 


Inter No. 741 on reply card 
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Now available 
in Great Britain! 


-§. SUPER 


New to Britain, this revolutionary 
advance in belting design has already 
proved itself outstanding in the American 
market. There it has been employed by 
major mining and other industrial 
organisations for more than ten years — 
subjected to the most extreme conditions 
of tension. The Ustex-Nvlon range of 
Belting is 2) to 4 times stronger than the 
strongest conventional cotton duck conveyor 
belt ever produced ! It is specifically 
designed for those extra big conveyor 


jobs, and allows : 


* LARGER TONNAGE 
* HIGHER LIFTS 
LONGER CENTRES 


PLUS 


* Outstanding troughability 
* High resilience 
and transverse strength 


* ~=Resistance to longitudinal 


42” wide R.O.M. Coal 17° Slop Conveyor wy’ 
600 TPH, 400 FPM, Single Pulley Drive _ \ys®* 
oe 


cuts and tears 
* Resistance to flexing fatigui 


* Low permanent stretch 
Single flight 


Easy to splice on maximum, centre distance and lift 


special skills, techniques or Ic teet | 
entre distance-feet 


1000 1500 2000 





materials required 





e 
Write for full details. Our experts are always available to help 
you with your conveying problem yy s q b iy 
eo De ag er 
Home The North British Rubb pany t 4 ABBey 7135 
Export Rubber Internat eat B ) itd. ABBey 2053 
62/64 HORSEFERRY ROAD, LONDON, S.W.! 
WORLD FAMOUS FOR: OlL, AIR, STEAM & WATER HOSE - POWERGRIP TIMING BELTS DOCK FENDERS - EXPANSION JOINTS 


Eater No. 751 on reply card 
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DESIGNED 


<ul 


TO USE 












ARALDITE 


Araldite Qgxhaumnavie 


Araldite 1s a registered trade name 





May we send you further details? 


Oct. 30, 1959 


By designing for Araldite, South Wales Switchgear Ltd. 
have provided adequate protection for this 3-phase voltage 
transformer without the use of oil. The coils and insulators 
form a single casting of Araldite B, simple in design and 
easy to manufacture. Araldite casting resins do not shrink 
on setting, and are thereafter unaffected by very wide 
changes of temperature and humidity Their properties 
also include remarkable adhesion to metals, ceramics, etc., 
high mechanical strength, freedom from chemical action 


and excellent dielectric properties. 





Araldite epoxy resins are used 


@ for casting high grade solid insulation 


@ for impregnating, potting and sealing electrical 
windings and components 


@ for producing glass fibre laminates 
@ for producing patterns, models, jigs and tools 
@ as fillers for sheet metal work 


@ as protective coatings for metals, wood and 


ceramic surfaces 


@ for bonding metals, ceramics etc. 


CIBA (A.R.L.) LIMITED Duxford, Cambridge - Telephone: 2121 aan 
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PULLEYS 
FOR THE JOB 





STEEL (155,07) lae- 
uP TO TWO TONS uP TO EIGHT TONS 





The word MEEHANITE is a Registered Trade Mark 


W:-A> BAKER &€ COMPANY LTD 











DOUGLAS, LAWSON PULLEYS 
in any diameter from 8” up. Strong rigid Enter No. 772 on reply card 
design, substantial machined boss and acc- 
urately formed rims ensure minimum wear 
on belts - and smoother, stronger drive. we Be —- 


THE GENUINE DOUGLAS, LAWSON 
“STANCHION” PULLEY 

To with d ab lly h i d 

virtion the arme are ‘anges and seared | Better than New 
to rims by separate steel rivets. Extremely e 
robust design. with sw ace 
DESTRON SPLIT PULLEYS 


Available in eighteen pulley sizes and any 
bush size, these Patent Steel Split Pulleys 
can be fitted to shafts of different diameter 
by simply changing the bush. 
also STEEL ROAD WHEELS 


Available in various sizes and ideal for all 
portable plant and farm machinery, these 


wheels will stand very hard usage. BRITISH WIRE THREAD INSERT 
PRECISION MADE in CARBON STEEL 
DOUGLAS, LAWSON3CO.LmD | "2s: 
+ | bd . We also make Stainless and Bronze for 
other applications. 
Bi RSTAL L + L E E DS CROSS MANUFACTURING CO. (1938) LTD. 


at a ? Tel: Combe Down 2355-8 BATH,SOMERSET Grams: Circle, Bath 
Telephone Batley 598 & 599 Telegrams ‘‘Pulleys’’ Birstall, Leeds} «sits in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 


So a eS re ae ae a WASHERS, SPRINGS, etc. 





RELIABILITY 
& LONG LIFE 















SUITABILITY 
FOR THE 08 





TROUBLE-FREE 
SERVICE 
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. on the virtues of other materials. We merely say 
that GF Malleable Iron is better. Better in many 
ways: in reliability, for instance—GF is always “‘up 
to sample”. In accuracy—GF casts perfectly. In 
machinability—GF cuts cleanly and takes a high 
finish. In strength—its yield point is 18 to 22 tons 
p.s.i., and its ratio of yield to ultimate strength as 
high as 60°% to 65%. Please ask us for more 
intormation, 


we cast GF. malleable iron + 





The applications of GF Malleable 
Iron are virtually unlimited. Please 
consult us when you next require 
castings 


MALLEABLE CASTINGS 


BRITANNIA IRON & STEEL WORKS LIMITED 


A member of the George Fischer Group (Switzerland) 


BEDFORD Telephone: Bedford 67261 ENGLAND 
bus 9 
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PLATFORMS 
HANDRAILS 


Consult... 





CTEELWA 
WOLVERHAMPTON 


QUEENSGATE WORKS, WOLVERHAMPTON 
Phone : 21633 (2 lines) 


LONDON Office 25 Hanover Square, London W.! 
Phone: Mayfair 8783-8788 
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But it’s hard thought not 
skilful juggling that finds the 
answer to palletisation problems. 
Your particular need may be 
met from our standard range 

of pallets — developed through 
sound experience in serving 
many different industries. If 
not, a specialised requirement 
provides just the sort of 


challenge our designers enjoy. 


It’s an easy problem to handle with M.G.K. 


Regd. Offices 


Registered Trade Mark 

GAZETTE BUILDINGS CORPORATION ST. B'HAM 4 
Telephone 
CENtral, 2517 


New Works 

KINGSBURY RD, CURDWORTH, SUTTON COLDFIELD 
Telephone 

CURDWORTH 60/6! 


























Telegrams: KATELBEE B'HAM 





L.G.B. 
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CABLE DRAG CHAINS 


all over the world for... 






















KABELSCHLEPP 


SIEGEN/WESTFALEN 
Hogener StraBe 61 + Postfach 384 - Ruf 22248 49 


Machine Tools, 
Cranes, 

Welding Machines, 
Loading Bridges, 
Forging Machines, 
Rolling Trains, 
Fork Lift Trucks, 
Power Presses, etc. 


reliable — 


accident - proof — 
space-saving 


Sole Agents for 
British Isles :— 


BOURTON, 
Nr. RUGBY. 


Tel.. Marton 276. 
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Pioneers... 





Man’s inventive urge has ever impelled him to create and to improve upon 
accepted practices. A typical example of this inherent trait is to be found 
in the work of Anthony van Leeuwenhoek who, from the first microscope 
invented by Zacharias Jansen, developed a compact and ethcient 
instrument to help him in his biological studies. 

[his consisted of a metal plate w ith a lens insert, a spike tor holding the 
specimen and an adjustable screw for focussing. Van Leeuwenhoek’s 
microscope was so successful that for many years his biological discoveries 
could not be confirmed owing to the lack of ‘comparable equipment. 
Similarly, whilst the first crude switches and switched socket-outlets w ere 
invented det ing the ‘ ‘wooden age of electricity” the Crabtree Company 
successtully pioneered the development of high efficiency tumbler 

switches and switched socket-outlets of compact proportions. 

By reducing the cost of domestic installations, these new w iring accessories 
played an important part in the wider development of electrical service. 
The Crabtree Company will continue to exert a vigorous influence on the 
design and development of electrical equipment for protection and control. 


Manufacturers of 
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Wiring Accessories 





[ype AC and AC/DC tumbler switches of all 






types. Ceiling and suspension swit hes. 






13 amp. socket-outlets and other ring-circuit 






wiring accessories, 2, § ind ig amp. soc ket outlets 









Plugs of all types. Ceiling roses, lampholders and 





bell pushes. Industrial wiring accessories. 









Circuit Breakers 







Miniature (moulded case) circuit breakers 


in single pole , double pole, and triple pole 





and neutral patterns up to 60 amp. 





Larth-leakage circuit breakers in double 





pole, and triple pole and neutral patterns 





up to 60 amp. Distribution boards. 







Control Gear 





\ir-break contactor starters for motors up to 





CRABTREE 


J. A. CRABTREE & CO. LTD., LINCOLN WORKS, WALSALT 


oh p. ¢ dil-break Contactor starters for motors 







ip tog h.p. Hand-operated starters for 





mall motors. Remote push-button stations tor 






general purpose, weatherproof and tlameprool 






applications. Limit switches. Pilot light and 





indicator units, On-load isolating switches. 





Electrical Control Equipment 
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Good water, for industrial processes and product manufacture, is priceless. 

Yet it costs so little when supplied by the Accelator, the water treatment system made by 
Paterson. For the Accelator gives an unfailing supply of soft, clear, colourless water 

with supreme economy of operation. Besides such economical operation, the Accelator has 
these other money-saving features: smai/ tank area - shallow tank construction 

low-cost installation . automatic operation . reduced retention time. All of them make 

the cost of Accelator good water something you should know more about: 


as indeed you can by writing for details. 


&: 


it 


= 


— Accelator ... soft, clear water 





THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY. LONDON, W.C.2 
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EVERY PICTURE TELLS 


Ww 


A NICKEL story 


Hygienically gleaming, long-life stainless 
steels for pots and pans and kitchen sinks 
make a happy domestic chapter in the nickel 
story. Yet such easy-to-clean corrosion- 
resisting nickel alloy steels are of even greater 
importance in industry. Aided by Mond 
experience, there are almost certainly 
problems that nickel could solve for you. Mond 
have the resources for research and development 
and supply technical publications for guidance 
in the choice and use of modern materials. 








Enough Nickel for all needs— 


Plan ahead with IKO© KICK EK. 


ps THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, S.W.I 
TGA GN2BA 
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THE QUEEN’S SPEECH 

A number of matters of interest to engineers were 
mentioned in the Queen’s Speech at the opening of 
Parliament last Tuesday : but only one was of anything 
like major importance. That was a reference to the 
introduction of the Bill to replace the Distribution 
of Industry Acts. Its purpose will be to provide enlarged 
powers to deal with local pockets of unemployment. 
As we go to press the Bill is being introduced into the 
House and we therefore reserve further comment until 
next week, when we shall be aware of its detailed provi- 
sions. Amongst other matters deserving notice there is 
the renewal of a promise made in the last Parliament that 
a Bill to change the law relating to charitable trusts will 
be introduced. The engineering institutions may well be 
interested in its provisions. Quite a number of firms are 
already paying wages by cheque, even though under the 
Truck Acts it is, strictly, illegal to do so. A Bill is to be 
introduced to legalise that method provided the employee 
asks that payment be made in that way. Another Bill 
relating to the licensing of air services is likely to prove 
of great interest to independent air lines ; possibly it will 
promise them greater freedom to run services, almost 
certainly it will seek to ensure that operators maintain 
standards of safety even higher than those at present 
ruling. Various other matters of interest are best revealed 
by quotations from the speech. The Government “ will 
seek to develop the material resources on which the 
standard of living of the peoples of the Commonwealth 
must depend ... The Commonwealth Education Con- 
ference which met last July made a number of recom- 
mendations designed to spread the benefits of education 
more widely within the Commonwealth. The conse- 
quential legislation will be laid before you. My Govern- 
ment will press forward with their plans to improve 
school buildings and to enlarge opportunities in the 
schools, technical colleges, and universities. More 
teachers will be trained ... The improvement of condi- 
tions of life in the less developed countries of the world 
will remain an urgent concern...... 


MINISTERS AND MINISTRIES 


We are not politicians ; so we do not intend to com- 
ment upon the recent changes made in his Cabinet by Mr. 
Macmillan beyond referring to ministries which are 
particularly concerned with some facet of engineering. 
The Ministry of Supply disappears. No one will be 
especially surprised ; few, we think, will be particularly 
sorry, not even the personnel of that erstwhile Ministry. 
For it got more kicks than ha’pence and not infrequently 
took the blame when it was not in reality at fault, but 
was, in effect, shielding another ministry. The Ministry 
of Transport and Civil Aviation is split in two. The 
conjunction of those two titles in one ministry seemed 
right enough at one time because after all civil aviation 


is a form of transport. But, no doubt, the big schemes 
of rail and road reconstruction in progress require the 
less divided attention of a minister ; not, however, too 
undivided ; for the new minister gets the job of looking 
after shipbuilding and ship-repairing interests which 
formerly and rather illogically were placed under the 
Admiralty. Mr. Marples takes on this Ministry. Dare 
we hope he will prove even more energetic than was 
Mr. Watkinson in pressing upon the Cabinet the need 
for new roads everywhere and especially in urban areas ? 
The new Minister for Aviation is Mr. Sandys who will 
have to struggle with the somewhat intractable problems 
of an aircraft industry moving into a new age when the 
development of civil aircraft will have to proceed with 
less assistance from research on military machines. 
The Ministry of Power is to be demoted now that Lord 
Mills is to leave it and will no longer carry its minister 
into the Cabinet. Lord Mills, however, is still in the 
Cabinet as Paymaster-General and there available to 
give advice on industrial problems. 

By far the most interesting appointment is that of Lord 
Hailsham to be Lord Privy Seal with the general task of 
promoting scientific and technological development. He 
will have ministerial responsibility for the work of the 
Atomic Energy Authority, the Department of Scientific 
and Industrial Research, the Medical Research Council, 
the Agricultural Research Council, the Overseas Research 
Council, and the Nature Conservancy. Work on space 
research, too, will, it seems, come under his supervision. 
There is to be, it will be observed, no actual Ministry of 
Science. Nor does there appear to be any intention of 
moving any scientific staff away from existing ministries. 
Lord Hailsham’s job has been described as the promotion 
of science in the civilian field and according to a state- 
ment of his own “that will mean a certain amount of 
fundamental thinking about the relationship between 
the Government and science.” It is certainly encourag- 
ing to find science represented at Cabinet level in the 
Government. But we are left feeling still very uncertain 
what Lord Hailsham’s job will really turn out to be. 
Perhaps he is a little uncertain, too! For his job may 
well turn out to be largely educational—educating 
Cabinet and other ministers to value the scientific approach 
and educating scientists to see problems nationally and 
internationally. Lord Hailsham certainly considers that 
science is at present inclined to be too parochially minded 
and that each of the councils for which he becomes 
responsible tends too much to concentrate on its own 
affairs. Similarly, those concerned in each of the many 
branches of science often tend to be blind to the value of 
other branches. Lord Hailsham may be able to encourage 
broader thinking all round. But we are left with certain 
qualms. He seems so much to stress the development of 
science rather than its application ; and he is clearly very 
dependent upon the Advisory Council on Scientific Policy, 
on which technology is not very fully represented, for 
guidance. In this country, we tend, surely, rather to 
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over-estimate the value of scientists as against techno- 
logists. Their interests do not always coincide exactly. 


We hope Lord Hailsham will hold a just balance while 
acting as the spokesman within the Cabinet. 


TREATING LONDON’S SEWAGE 


Apart from its great size, there are several notable 
features in the new treatment works inaugurated by the 
Duke of Edinburgh at the London County Council’s 
northern outfall at Beckton. In fact, the new works 
(i.e. the two sections completed in 1955 and last week 
respectively) may well be regarded as a model of con- 
temporary practice in this field. Points which call for 
comment include the large-scale use of gas turbines 
in the power station, probably for the first time, surpris- 
ingly enough, in sewage works practice. The sludge 
digestion plant is large enough to digest all the sludge 
produced at the works with a short retention period, and 
the secondary digestion is then carried out in the open, 
without gas collection, which is considered uneconomic 
in the secondary stage. The primary sedimentation tanks 
completed in 1955 have proved in practice to give a good 
performance for a short retention period, the normal 
criterion of allowing capacity of three times the dry 
weather flow not being used here. And the diffused air 
plant, although largely conventional, is a fine plant of its 
kind ; the operating gallery is a novel feature, and the 
constructional methods were also noteworthy. These 
new works—for primary and secondary treatment and 
sludge digestion—have altogether cost the L.C.C. over 
£9,000,000 to construct. In broad terms, all the sewage 
at the northern outfall will now get primary sedimentation 
and about two-thirds secondary treatment on the activated 
sludge system. Thus, very approximately one-third of 
the sedimented sewage will still be discharged directly to 
the river, remembering that the exact “* capacity ” of the 
new secondary treatment plant needs to be ascertained 
from actual operational experience. At the L.C.C.’s 
Southern Outfall at Crossness, a large scheme is also in 
progress, at an estimated cost of about £10,000,000. 
This will be completed in 1963 and it will give primary 
and secondary treatment (in this case by a surface eration 
method) to the entire flow. 

With both these works complete, the effect on the 
Thames will, without doubt, be very marked. Can it be 
considered that at this stage, after the expenditure of 
around £20,000,000, the L.C.C. will have done enough ? 
The answer must surely be that, to complete a job under- 
taken, so far, in a very commendable manner, the exten- 
sions envisaged in primary and secondary treatment 
at the Northern Outfall should be built. The whole of 
the London area would then be producing in the Thames 
at Barking and Crossness, what is commonly though 
oddly termed a “* Royal Commission ” effluent. Purifica- 
tion of the tidal estuaries of the country’s large rivers, like 
the Thames, is a crying national need. Standards accepted 
now are almost universally very poor. To think of the 
lower Thames as an industrial river, not in need of purifi- 
cation, is to be fifty years behind the times. Thus, in 
complimenting the London County Council on the 
completion of a noteworthy feat of civil engineering— 
apparently the largest single project it has ever undertaken 

-we would suggest that the Council should continue to 
maintain a lead in this important matter by pressing on 
with the ultimate stages of the plan. Its example may 
encourage local authorities elsewhere to undertake 
similar expenditure upon the cleaning-up of other even 
more filthy estuaries. 
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COMPETITIVE DESIGN FOR ROAD BRIDGES 

Don Quixote’s extravagant behaviour in tilting at 
windmills has been matched in our midst, by a humble 
contractor who has tilted at the Ministry of Transport. 
The events prior to the Ministry’s acceptance of the 
tender for the Bell Weir bridge at Staines were outlined 
in last week’s issue of THE ENGINEER. It is possible to 
have sympathy for some of the arguments on both sides 
of the dispute, and it is not our intention to support 
either side in this particular case ; the reader may assess 
the facts for himself. Furthermore, construction of the 
bridge has already started, so clearly the two parties 
will have to agree to differ! There is, however, a wider 
issue, an issue of principle, which is well worth discuss- 
ing, and which should be elucidated on a rational basis 
since the country is at the beginning of a large programme 
of construction for roads and bridges. We refer to the 
inclusion of design within the sphere of competitive 
pricing for contracts for civil engineering works, and 
here particularly, for bridge works. 

The usual practice is well known. The consulting 
engineer prepares his design, in detail, and the contractor 
submits a tender based on it. What the Ministry of 
Transport has been challenged to do, is to consider 
alternative bids based on a contractor’s own design. 
The advantages accruing are considered to be the full 
integration of all aspects of design and construction, 
with consequent economy in cost and construction time. 
The main disadvantage is, likewise, considered to be an 
inroad into the independent status of the consulting 
engineer, this status being equated to a guarantee 
of sound design. Presumably for this reason, the prac- 
tice of competitive designs is quite rare in this country, 
though comparatively common on the Continent. There 
are, of course, only certain kinds of schemes where it 
can be applied, but road bridges would appear to be 
judged to be ideal schemes by its exponents. An example 
—apparently very successful—of this type of approach 
was the construction some years ago of the maintenance 
base for B.E.A. at London Airport. 

There is probably little if anything to choose between 
having a first class consultant design a job in the normal 
British way, and asking for alternative designs from 
contractors. We think, quite strongly (and here we 
emphasise that we are speaking in general terms and 
not referring to a particular case) that a good consulting 
firm has nothing to fear from competitive design, but 
undue conservatism in design would undoubtedly be 
discouraged. There are other aspects of the problem 
of tendering too; three eminent views on this topic 
were quoted in a leading article in our issue of November 
29, 1957, and to save repetition here, we would refer 
the interested reader to them. In spite of the importance 
of this topic to the engineering industry, as a whole, 
this leader attracted only one letter, and that from an 
Australian correspondent. The fact that this old contro- 
versy has once again been thrust in the public eye at this 
moment has a certain special significance. A new 
Minister of Transport, Mr. Marples, has just taken office. 
We recall an occasion some years ago when Mr. Marples 
addressed the Association of Consulting Engineers, and 
urged that, to make constructional work more com- 
petitive, design should be brought within the sphere of 
competition. We rather gathered the impression that 
the Association did not agree with him. On his taking 
office we find his Ministry, equally enthusiastically, has 
just done its best to be dissociated from this practice ! 
The Ministry has suffered some heavy criticism in this 
matter. It is not a saving of, say, 10 or 20 per cent 
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in the cost of a bridge which is claimed, but in one com- 
parison, with a German “ flyover,” it is claimed that 
the cost is equivalent to only one-third of that prevailing 
here, for a similar structure. The new Minister, Mr. 
Marples, will have a hard task to live up to his predeces- 
sor’s work. Nevertheless, he has a background in the 
civil engineering world which gives us grounds for hoping 
that he will be a worthy successor and will carry on Mr. 
Watkinson’s task, by expanding the road programme yet 
again to a scale commensurate with the estimates made 
at the Institution of Civil Engineers “*‘ Highway Needs ” 
conference, and also removing any grounds for criticism 
that the Ministry of Transport lags behind the times in 
its methods or its technical appreciation of design and 
construction. 


EXHIBITION FACILITIES 


Until about two years ago there was quite an amount 
of talk in this country about the building, somewhere 
not too far from the centre of London (or possibly 
elsewhere), of a group of large modern exhibition halls 
in which national or international exhibitions similar to 
those held at, for example, Hanover, in Germany, could 
be put on and British Industry, with a capital * I,” could 
be put on show. But those grandiose ideas were found 
two years ago to be just what British industry did not 
want! An authoritative inquiry conducted by the 
Federation of British Industries in 1957 found that the 
vast majority of people in industry generally, not merely 
in engineering alone, favoured specialised exhibitions. 
The fall in the prestige of the British Industries Fair, 
leading to its eventual demise, demonstrated the same 
point. For even had a grander setting been available for 
it, we suspect it would have suffered the same fate. 

The Federation’s conclusion cleared the air. For it 
meant that there could now be no question of the Govern- 
ment or any other body supporting grandiose schemes 
for the erection of groups of great exhibition halls. 
However, as we ourselves pointed out at the time, the 
rejection of the grander plans only made it the more 
necessary to consider what kind of accommodation was 
needed to meet industry’s preference for specialised and 
sectional shows. Having, of course, the engineering 
industries especially in mind, we expressed the opinion 
that at least one new hall needed to be built which would 
be capable of accommodating really heavy exhibits. 
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That hall we also felt, should be as near as possible to the 
centre of London. Those opinions have now received 
the weighty support of an F.B.I. Committee which has 
been examining exhibition facilities in this country. 
That committee, in its report, comes to the conclusions 
that the halls at Olympia and Earls Court, at which all 
the major exhibitions are now held, are individually and 
jointly inadequate ; that “the provision of a new and 
worthy exhibition centre for London is a matter of national 
and not merely commercial importance” ; that it should 
provide at least 500,000 square feet of net exhibition space 
on the ground floor, where heavy loading can be carried, 
and provide on upper floors administrative offices, 
restaurants, conference rooms, &c.; and that around 
the building there should be ample space for unloading 
yards, car parks, &c. Further, it concludes that the 
building should be as near central London as may be, 
and suggests the site should be in North Kensington or 
West Kensington, that is, not far from the existing halls 
at Olympia and Earls Court ; and that the finding of a 
suitable site and its development might be combined with 
‘““one of the many road improvement schemes so badly 
needed in Central London” and with “a_ private 
developer’s scheme for a new hotel.”” These conclusions 
—and the additional one that there should be Govern- 
mental assistance financially on the ground, amongst 
others, that “the development of a first-class modern 
exhibition centre in London ” would be of “ incalculable ”’ 
prestige value and “ bring many indirect and invisible 
benefits to the nation as a whole ”—are based upon a 
quite exhaustive analysis of the existing situation, including 
a study of the advantages and disadvantages of the 
Crystal Palace site and the desires of many industrial 
associations. 

We can find little in the report that will surprise anyone 
who has talked to an exhibition organiser, taken space 
at an exhibition, or seen how quite small towns abroad, 
such, for example, as Liége, have put up substantial 
exhibition buildings, including conference halls equipped 
for continuous translating and having full catering 
facilities. Taking into account the advent of the Common 
Market on the Continent and even more particularly the 
possible emergence of a Free Trade Area of seven countries 
of which London may well act as the trade and commercial 
centre, it seems to us to be a matter of some urgency that 
a suitable site should be acquired and work be actually 
started in the very near future. 





* HIGH RAILWAY SPEEDS ”’ 


* If it were possible for the London and North-Western Company 
to carry passengers between London and Liverpool in two hours, 
we should be still doubtful as to how much the public would be 
willing to pay for the accommodation. Speed has its value, un- 
doubtedly, and if the current rates of speed could be doubled, it is 
very likely that the public could afford to pay more than they do 
now for the facilities of locomotion. Such rates as we are willing 
to pronounce ‘fast enough’ have been determined altogether by 
circumstances. But for business no speed is too fast, so that it be 
neither dangerous nor extravagant in the cost of its attainment... 

* The permanent way appears to be the principal matter in which 
radical improvement is necessary. As now made, its parts are in a 
state of general disturbance under passing trains, and it is out of 
that disturbance that most, if not all the concussionary resistances 
arise... Until we secure absolutely firm foundations for our rail- 
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ways it will be useless to seek strength by laying ingeniously contrived 
rails, cast-iron bed-plates, or stone blocks upon a loose yielding soil, 
The stone blocks come the nearest, in their amount of bearing power, 
to piles, and had the former presented a continuous support, with 
an india-rubber or wooden bearing, for a light rail which would have 
been thus rendered inflexible, we are inclined to believe that tre 
system would have been still in favour. As for india-rubber plates, 
properly confined under the rails, we have seen specimens which 
have remained perfectly sound after three years’ hard service. A 
plate of iron, which, when laid upon an anvil, received an indentation 
4 Of an inch deep from a punch struck with a certain force, was 
penetrated but about 4,in when subjected to the same blow whilst 
resting on an india-rubber plate. It is probable that with small 
rails, properly fastened, and having steel surfaces, their duration 
would be double the usual average ; whilst at the same time they 
would, by the superior condition of their line and surface, admit of 
speeds approaching 100 miles an hour.” 














50! 





THE ENGINEER 


‘“*Compact ”’ Large Cars 


All three of the compact cars built in the United States of America 
are 15ft long, and the two with engines at the front driving the rear 
wheels are 5ft 10in wide. The Plymouth “‘ Valiant ’’ has noticeably 
the largest engine, a 2-8 litre six, and since a single-bank design with 
overhead valve gear has been adopted, it has been necessary to instal! 
the engine asymmetrically, at an angle of 30 deg., to fit it under the 
bonnet. The coil and fuel pump are on the underside of the cylinder 
block, and the sparking plugs embedded deep in the cylinder head. 
RIGHT can be seen the machinery space : conspicuous is the alter- 
nator that allows the heavy drain of lights, heater and windscreen 
wipers to be met at low engine speeds ; six silicon diode rectifiers 
are mounted in the back of the cast light alloy casing. Beyond the 
air cleaner can be seen the vacuum brake booster, this fitting and 





hydraulic power steering being optional. Also available is automatic 
transmission as an alternative to a three-speed synchromesh box 
with remote control on the floor inboard of the driver. Rear 
suspension is Hotchkiss drive, so that the luggage boot is shallow 
the spare wheel is actually under the removable boot floor, but a 
wheel-shaped bulge in the lid increases the available depth. There 
is also available an estate car, with four doors and two or three seats : 
the luggage space then increases from 25 cubic feet to 72 cubic feet. 














. The Ford ‘‘ Falcon "’ is a conventional car, although an appearance 
of spaciousness is attained by the use of windows of complex curva- 
ture. The suspension resembles that of the vans made in England, 
employing wishbones and ball joints, but the springs and telescopic 
dampers act on the top wishbone, so that the lower ball does not 
experience the heaviest loads both horizontally and vertically : hence, 
from under the bonnet the structure resembles that of a car with 
MacPherson suspension. The engine slightly surpasses that of the 
‘Zephyr 6°" Mk. 1 in capacity and Mk. Il in output, yielding 90 h.p 
at 4200 r.p.m. from 2360 c.c The view LEFT under the backward- 
opening bonnet shows the large exhauster on top of the fuel pump 
to drive the windscreen wipers, and the structure diffusing the 
suspension loads. It is interesting that, at 2460 Ib, the ‘‘ Falcon’ is 
about 300 Ib lighter thana ‘‘ Zodiac,’’ and the final drive is 3-10 
instead of 3-90, with 6-00-13 4-ply tyres instead of 6-40 (6-ply optional). 











Oct. 30, 1959 


Another ‘‘ Compact” Car 


The smallest of the compact cars, the Chevrolet ‘* Corvair,”’ is 3in lower 
and less wide than the others, but is a six-seater without qualification 
To enclose a deep pit for luggage, the nose is made high and long : under 
the bonnet or hood can be seen the combustion heater. The translucent 
plastic container is for fluid for the windscreen washer seen immediately 
beyond the spare wheel. Like the ‘* Valiant,’’ this car uses the four- 
lamp system, in which the dipping elements have lenses designed solely 
for close range illumination, and the long-distance beams are provided 
by lights lit only with the main beam: all the elements have reference 
surfaces for mechanical setting of alignment 





This compactness is visible RIGHT where visitors 
are seen beside the car, in this case opening the 
door concealing the fuel filler cap. It can be 
seen that it is only in details that the car departs 
from orthodoxy in fact, the front suspension 
is by wishbones with ball joints, although the 
wishbone axes depart from parallelism to sup- 
press pitch under braking, and the rear suspension 
is by swing arms with axes skewed outward— 
the arms are folded up from sheet so that the drive 
shafts can enter them, the universal joints being 
exposed. Although the floor of the cabin is 
free from any obstructions, two shallow wells 
appear in front of the rear seat bench. 
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The engine bay of the ‘* Corvair *’ is an eloquent reminder 
that the vertical engine gained acceptance when the remov- 
able cowlings were vertical. The illustration LEFT shows 
the ready accessibility of the twin carburetters and the 
more important ancillaries. The fan drive is an interesting 
example of power transmission by flexible belt, but the 
control of cooling is by a circular throttle in the impeller 
eye in the familiar European manner rather than by clutch- 
ing the fan in and out on General Motors iines. The 
** Powerglide '’ hydrokinetic transmission is located in 
front of the final drive, under the large shelf behind the 
rear seats. The engine closely approaches that of the water- 
cooled ‘* Velox ’’ in both swept volume and output at the 
same peak speeds of 4400 r.p.m., but the rear-engine car 
has 3in more wheelbase and is no less than 6in lower 








Racing and Record Cars 


This year’s exhibition included a number of cars that 
were not production models, but examples of engineering 
for the ultimate performance achievable within severe 
limitations. TOP is the winner of the 1959 Sports Car 
Championship of the World, an Aston Martin DBR1/300, 
the car illustrated being the winner of the twenty-four 
hour race at Le Mans. Details visible include the prominent 
guides to allow a racing jack to be rushed into position, and 
the feet of the built-in pneumatic jacks for simultaneous 
lifting of all four wheels. In front of the trailing arms of 
the front suspension can be seen the ducts carrying cooling 
air to the brake discs ; the small gauze-protected intakes 
are principally to cool the tyres. 


Shown BOTTOM is an Abarth car, based on the 
Fiat 500, built for record attempts on the Monza 
track. Recent Class ‘“‘H’’ records established by 
this vehicle include 500 miles at 165-74km per hour 
and twelve hours at 160-27km per hour, with a 
fastest lap of 174-23km per hour (108 m.p.h.). The 
Pinin Farina body, which encloses headlamps, together 
with the other low-drag bodies on the 750 c.c. and 
850 c.c. tuned Fiat cars on this stand, refute resolutely 
the widespread belief in this country that Italian 
styling subordinates aerodynamic and esthetic 
excellence to ease of construction. 
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It was recently announced that the most powerful Aston 
Martin, the DB-4 G.T., with 302 h.p. from its 3670 c.c. engine 
against 260 h.p. from the racing 2992 c.c. unit, both of which 
peak at 6000 r.p.m., has attained 100 m.p.h. from rest and 
returned to rest in twenty seconds : only five seconds was 
occupied by the deceleration, corresponding to an average of 
0-95g, which, in view of the fact that the car is closed and of 
low-drag shape, explains the distinctive nature of the sus- 
pension, wheels and tyres. 

The championship for Grand Prix cars was won by the 
Coventry Climax engined Cooper seen LEFT. The manu- 
facturers of this vehicle specialise in racing cars with only 
secondary interest in sports cars, and the design is devoid 


of any compromise towards the methods familiar in heavy 
vehicles. The car is seen with the rear wheels located by 
rigid links, but the upper wishbones are adjustable to vary 


the camber and hence the static margin : similarly a selec- 
tion of loading points for the spring allows the suspension 
and roll stiffnesses to be altered, and alternative suspension 
pivots give control of roll centre height. The ZF differential 
is driven through a selection of final drives and a four- 
speed gearbox from a two-plate or three-plate clutch. 
The 2490 c.c. engine has two twin-choke carburetters and 
is attributed with 236 h.p. at 6570 r.p.m., while the dry 
weight of the car is about 8! cwt. 
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1959 Motor Show 


The 44th International Motor Exhibition of the Society of Motor Manufacturers 
and Traders was opened at Earls Court on Wednesday last week by the Prime 
Minister, Mr. Harold Macmillan. The exhibition ends to-morrow at 9 p.m. 


N accordance with the custom of recent 

years, the 1959 motor show is_ the 
occasion for the introduction of very few 
new models from British factories. A 
number of the new foreign cars are making 
their first appearances in this country, 
however, and one of the compact cars that 
are entering into production in the United 
States of America was announced during 
the show. Two cars that are drawing much 
attention, having never been displayed in 
this country before, are the “* Moskvitch ” 
and the * Volga.”’ The specifications of these 
cars are not remarkable, and would hardly 
be considered advanced in this country, the 
engines being “* square ” water-cooled 0.h.v. 
four-cylinder units, the gearboxes synchro- 
mesh and the rear suspension Hotchkiss 
drive. The subjective impression gained is, 
however, more favourable : the hand- 
brake can be released by twisting the 
‘umbrella’ handle, for instance, and the 
seat backs are both adjustable and able to 
fold down to make a bed. One respect in 
which the cars appear to be unique is that 
the performance figures are quoted with full 
load. 

A new British car with several interesting 
details is the A.C. ‘‘ Greyhound.” The 
angular nose is reminiscent of cars which 
have their luggage space at the front, but, 
in fact, the ‘Greyhound’ has the very 
deep Bristol engine fitted at the front. It 
will be recalled that whereas Bristol fit the 
transverse leaf spring as the bottom wishbone 
of the front suspension, the ** Ace ” uses the 
rigid wishbones to carry the braking loads 
and the spring passes in front of the engine. 
In designing a four-seater car it was therefore 
necessary to change the front suspension in 
order to bring the engine further forward, 
and coil springs are now used. The rear 
suspension also has been changed to coil 
springs, and to avoid the complication of 
two sets of wishbones, a swing arm fabricated 
from three tubes is used : the pivot axis is 
skewed to avoid raising the roll centre 
excessively. The body is of light alloy 
panels on a steel tube frame, and plastics 
are used extensively to obtain quietness 
without adding heavy damping. The new 
car is at present available only with 2-litre 
or 2:2-litre Bristol engines; it may be 
regarded as a successor to the aerodynamic 
**401 °° and ‘‘ 403,” but is apparently less 
highly streamlined, the door handles and 
bumpers being outside the envelope. 

A car of new appearance is a radically 
different version of the Citroen 2 c.v. which 
has been evolved by Citréen Cars, Ltd., in 
this country. While the original car gained 
its toughness at a sacrifice of appearance and 
ease of cleaning, the English version has a 
body moulded from polyester resins rein- 
forced with glass fibre. 

The new version is an occasional four- 
seater with two doors and a large luggage 
compartment. The mechanical components 
are unaltered from the earlier car; it will 
be recalled that it differs from English 
front-wheel-drive designs in using inboard 
brakes, and from German light cars in 
having a separate starter motor driving 
through a gear reduction. An _ interesting 
detail is that by designing for Lucas light 


units with no filament shield, the need to 
adjust the setting of the lights with centre 
of gravity travel, that is imposed by a sharp 
cut-off of the meeting beam, is avoided. 
Another unfamiliar body is a saloon 
on the chassis of the Daimler sports car. 
The “Dart” SP250 differs interestingly 
from the former 24-litre roadster, notably 
in having a direct-top synchromesh gearbox 
in contrast to the two- 
reduction  oOne-over- 
drive epicyclic trans- 
mission of the single- 
bank six-cylinder 
engine. The new engine 
is a near-square V-8 
with valve gear follow- 
ing the familiar Peu- 
geot pattern, and with 
a compression ratio of 
8-2 gives a maximum 
brake mean effective 
pressure of 150 1b per 
square inch at 3750 
r.p.m.; at the quoted 
maximum of 140 b.h.p. 
at 5800 r.p.m._ the 
power curve is still ris- 
ing with speed. 
Daimler has now 
introduced a _ second 
V-8 engine, becom- 
ing probably the only 
manufacturer _ other 
than Ford ever to have 
two different V-8 en. °™Twcte? —— 
gines in production in 
this country. The new engine is of similar 
conception but 44 litres swept volume, and 
runs up to 5500 r.p.m. for an output of 
220 h.p.; in the ‘* Majestic Major”’ this 
power is handled by the same Borg-Warner 
transmission as is used in the 147 h.p. 
** Majestic.” In view of the tendency for 
the V-8 engine to drift down from the 
highest engineering standards to use in a 
large proportion of all cars, it is worthy of 
record that the detail design of these engines 
includes double contact breakers on an 
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eight-lobe cam, so that phasing is inbuilt. 

A welcome re-appearance was made this 
year by the chassis dynamometer. The 
test bed shown by Triangle Products, Ltd., 
is a development of their “speed rolls” 
which allow the transmission as well as the 
engine to be run when the car is stationary, 
but do not allow any significant load to be 
imposed. Experience with the ** Dynamic ” 
(continuously motoring) brake tester drew 
the maker's attention to the high order of 
power losses in transmissions, and led to the 
construction of a dynamometer incorporat- 
ing a Heenan and Froude motor brake, 
the “ I.E.” (in-expensive) high-speed model 
The brake is driven by the rear rollers, 
which are coupled together, the whole 
assembly being balanced, since the small 
size of the rollers results in a speed of the 





‘* Bijou ’’ is the name given to the 2 c.v. Citroen with an English coupé body 
The entire nose swings forward for access to the engine, 
transmission and front brakes 


order of engine speed. The front rollers 
drive only the speed signal generator, and 
SO it is not possible for the car to climb off 
the rollers ; the provision of a lock for the 
front rollers to allow the car to be driven 
off was rejected owing to the possibility of 
introducing out-of-balance forces, and so 
the plates in between the rollers must be 
jacked up to remove the car. Simulated 
seizures of the rollers have been shown not 
to be dangerous, since in top gear the engine 
is unable to keep the wheels turning once 


The four-seater A.C. ‘‘ Greyhound ’’ has a 2 or 2-2-litre Bristol engine. Notice that the brakes are disc 
front and drum rear 
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comparable with those from a dynamo-_ the shroud setting, and the ambient con- 
relative to the car meter with large rollers. ditions ; at this stage there is not sufficient 
Ihe dynamometer has a nominal capacity A different approach to this problem  experience—only three have been built 
of 100 h.p. which means that vehicles with yielding a cheaper end product is in for any claims to be published. If the 
up to 120 installed horsepower can be tested ; evidence on the stand of Crypton Equipment, effects of atmospheric temperature and 
there is sufficient braking available to Ltd. Here the rollers drive an air brake, pressure upon the engine output and the 
measure the maximum top gear tractive the power consumption of which can be fan consumption prove to be similar, it can 
effort of virtually any car. The brake is varied by cranking its shroud along its axis. be conceived that a very simple check on a 
swung on lubricated bearings and restrained No torque measurement is made, but it is car could be afforded. While a comparator 
by a lever arm attached by a sprocket chain hoped that the fans will be sufficiently stable such as this would be useful to a works 
to a coil spring ; our illustration shows a_ for the power to be deduced from the speed, maintaining fleets of nominally identical 


socket on the casing to accept an arm for 
dead-weight calibration. Since the torque 

signal is linear—assuming a uniform coil ! 
spring—it is a simple matter to transfer the 
output to a uniformly wound potentiometer. 
Ihe potentiometer is energised with the 
signal, linear within | per cent, from the 
tachometer generator, and the voltage at 
the pick-off point corresponds to power ; 
thus the control desk displays speed and 
power directly on two dials. The control 
desk is connected to the brake only by 
cables, so that it can be positioned con- 
veniently beside the engine bay or driving 
seat of the vehicle. The desk has cupboards 
for the instruments and tools that will be 
used for assessment and diagnosis while 
the vehicle is running under load. A Woods 
axial fan running on the electric mains is 
provided to simulate air intake ramming. 
It is claimed that, providing the tyres are 
inflated hard enough to suppress excessive 
deflections, the results obtained are closely 


they rest on ground virtually stationary 


weiter rertaas 








A water brake is coupled to the rear pair of rollers and a tacho generator to 
the front : read-out is automatic 


** chassis dynamometer uses a pair of small rollers to load the 
driving wheels, and hence avoids the need to restrain the car against driving 
off the test bed 


The ** Triangle 





This performance comparator employs a calibrated fan brake, and measures A simple spin-resistant differential dismantled to sh spring- 
esiy te 8 — 0 show the spring-loaded cone 
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vehicles, the maker considers that its 
simplicity may gain it wider acceptance, 
although if a measure of the performance 
of one isolated vehicle is to be made, either 
the car maker or Messrs. Crypton would 
have to test examples on this comparator 
and publish such figures as “ at setting 2-2 
at least 55 m.p.h. should be attained.” An 
electric monitoring system is provided to 
assure the operator that the shroud setting 
is in fact that selected. 

Another Crypton exhibit is a_ tran- 
sistorised tachometer for  spark-ignition 
engines. This uses an inductive pick-off, it 
being necessary to do no more than connect 
the instrument to the vehicle electric supply 
and wrap the sensing wire around the coil 
lead. The instrument is claimed to be 
accurate within | per cent and resistant to 
shock and vibration ; being connected only 
to electric wires it can be mounted virtually 
without restriction in the cockpit. 

Another interesting item of test equip- 


The L.C.C.’s Northern 
Outfall Works 


With the opening last week, by the Duke of Edinburgh, of 
the secondary treatment plant at the London County Council's 
Northern Outfall works at Beckton, and the substantial 
completion of a large installation of sludge digestion tanks, a 
stage has been reached where an overall description of the 


Northern Outfall works may be given. 


hereunder is supplemented by information on the new works 

given in the pictorial pages. The illustration, right, shows a 

typical aeration channel of the secondary treatment plant, 
with the diffusers arranged for spiral flow. 


HE Northern Outfall Works were 

brought into operation in 1864, when 
the construction by the Metropolitan Board 
of Works of three of the present outfall 
sewers and four large storage reservoirs 
capable of holding six hours’ dry weather 
flow was completed. No sewage treatment 
was attempted as the sewage was simply 
stored in the reservoirs and discharged on the 
ebb tide. 

In 1889 the London County Council 
constructed covered sedimentation channels 
with a capacity of 13 m.g., sludge settling 
beds, sludge pumping plant, overhead sludge 
storage tanks and the sludge vessel service 
for disposal of sludge at sea was initiated. 
It was not until 1931 that a surface aeration 
plant to treat 10 m.g.d. of sewage was 
brought into operation. Between 1935 and 
1939 this plant was enlarged so that up to 
60 m.g.d. could be treated. By 1955 new 
detritus pits and primary sedimentation 
tanks had been completed. 

A diffused air plant to give secondary 
treatment to a further 60 m.g.d. of sewage, 
a sludge digestion plant to treat all the sludge 
produced on the works and a power house 
complete the present programme of exten- 
sions at Northern Outfall Works, but pro- 
vision has been made for additional plant. 
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ment is shown by Merlin’ Engineering 
Company, Ltd., in the form of a rig for testing 
the Cummins “PT” fuel pump. The 
pump itself is mounted on a “* Merlin” 
variable speed test bench, and the inlet and 
delivery connections made to the special rig. 
Calibrated orifices are provided to simulate 
an engine at full load and at idling, and a 
restriction in the suction pipe can be closed 
to test the unit as a lift pump. Provision is 
made for the delivery of fuel to a measuring 
glass to obtain a direct check on throughput. 

We illustrate a dismantled spin-resistant 
differential displayed by Borg-Warner, Ltd 
This unit is in effect a conventional bevel 
differential with the addition of conical 


metal-to-metal brakes between each half 


shaft and the differential cage ; thus when 
the shafts are running at different speeds 
the brakes are sustaining a torque and the 
differential is able to generate much more 
effort than corresponds to twice the torque 
accepted by the wheel with least grip. The 


The description 


The area draining to the Northern Outfall 
Works comprises the whole of the County of 
London north of the River Thames, together 
with the out-county areas of East Ham, 
West Ham, Ilford, Barking, Leyton, Waltham- 
stow, Hornsey, Tottenham, Wood Green, 
Willesden and Acton, of 112 square miles 
and with a population of nearly 3,000,000. 

In the area draining to the Northern 
Outfall there are 237 miles of main sewers 
in the charge of the Council, 1220 miles of 
local sewers in the charge of the Metro- 
politan Borough Councils, and over 1000 
miles of sewers in the areas of the out-county 
authorities. There are six pumping stations 
operating on the north side of the river in 
the county, with an aggregate pumping 
capacity of 70,000,000 gallons an hour. 
Five 9ft by 9ft horse-shoe-shaped brick sewers 
built in an embankment convey the sewage 
and storm water to the works. No pumping 
of sewage is required as the sewage flows by 
gravity through the works and the treated 
effluent discharges to the River Thames at 
Barking Creek. The water level in the incom- 
ing sewers at times of peak dry weather 
flow (178 m.g.d.) is 17-10 O.D. (Liverpool), 
and the effluent from the secondary treat- 
ment plants flows over weirs at 14-90 O.D. 

The site of the works is on marshland and 
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brakes are applied by forcing apart the 
bevels on the half shafts by a pack of springs ; 
in addition, torque applied to the differ- 
ential casing will invoke an _ additional 
force tending to separate the bevels and 
load the brakes. Thus the functioning is 
not fundamentally different from that of the 
Thornton “* Powr Lok” differential, exhi- 
bited at Earls Court by Salisbury Transmis- 
sion, Ltd., although in this case the input 
torque alone loads the brakes, and cams 
acting on the ends of the bevel shafts are 
used to generate the axial forces. 

There is displayed by Remax, Ltd., the 
Sovy hydraulic reservoir monitor. This 
consists of a filler cap for the hydraulic 
reservoir with an electric low-level detector 
switch operated by a float; the shaft 
carrying the float projects out of the switch 
in order that the circuit can be tested by 
forcing the float to sink. The signal 
normally takes the form of a_ warning 
light. 





the strata consists of peat and poor quality 
clay overlying ballast which varies in thick- 
ness over the site. The ground water is 
within a few feet of the original marsh level. 

The first stage in the sewage purification 
process is the removal of grit and sand in the 
detritus pits, followed by the removal of 
rags by mechanically raked screens. After 
disintegration the rags are returned to the 
sewage, which then passes to the sedimenta- 
tion tanks, where approximately 70 per cent 
of the suspended solid matter in the flow 
settles to the floor of the tanks as sludge. 

After this preliminary treatment, the sewage 
flows to the aeration sets, where intensive air 
blowing in the presence of activated sludge 
effects purification and the mixture of 
sewage and activated sludge passes to final 
settling tanks, where the activated sludge is 
settled out and returned to the aeration sets 
and the clarified effluent discharges over 
weirs to the main effluent channel and finally 
to the river. 

Sludge from the sedimention tanks is 
pumped to dewatering tanks and then to 
primary digestion tanks, where the sludge is 
heated to 85 deg. Fah., utilising waste heat 
from the power house, and sludge gas 
(70 per cent methane, 30 per cent CO,) is 
evolved and used in the gas turbine plant. 
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After primary digestion the sludge is given 
a further period of digestion in secondary 
tanks, where approximately 40 per cent of 
the volume of sludge is drawn off as liquor 
and pumped back to the sewers. The digested 
sludge is finally disposed of in sludge vessels 
at sea. 


PRELIMINARY TREATMENT 

Detritus Pits —Six pits each 130ft long, of 
varying widths, are provided to deal with 
flows up to a rate of 750 m.g.d. The invert 
level of the pits is 11ft below the incoming 
sewers. Flow to each pit is controlled by 
hydraulically operated penstocks to main- 
tain the velocity between 0-8ft and 1 -2ft 
per second. Within this range of velocities 
the sand and grit in the sewage settle in the 
pits. At intervals a pit is laid off and after 
the supernatant liquor has been decanted by 
weiring penstocks the grit in the pit is removed 
by a Holman drag-line scraper which deposits 
the grit on a moving belt for conveyance to a 
storage hopper. The grit is finally disposed 
of as fill on adjacent low-lying land ; dumpers 
of 3 cubic yards capacity transport the grit 
from the storage hopper. 

In the control house at the downstream 
end of the pits remote control panels for 
operating the penstocks are installed, together 
with hydraulic pumping sets and a stand-by 
generator for use in case of a failure in the 
mains supply of electricity. The amount of 
grit removed per annum is approximately 
10,000 tons. 

On leaving the detritus pits, the sewage 
flow is divided at the distribution chamber on 
the south side of the screen house. Electri- 
cally-operated penstocks control the flow so 
that in dry weather three-quarters of the 
flow passes to the new primary sedimentation 
tanks and one-quarter to the old sedimenta- 
tion channels. 

At times of heavy rain up to 300 m.g.d. 


* is taken by the new tanks and the balance 


continues down the sewers for treatment in 
the old channels. 

Screen House.—All sewage passing to the 
new sedimentation tanks is screened. The 
coarse screens have Sin spacing and the 
medium screens lin spacing between the 
bars. There are six sets of coarse and medium 
screens. 

The screenings collected on the medium 
screens are mechanically raked and carried 
by conveyor belts to hoppers where sewage 
is added as a dilutant and then passed 
through macerators. The macerated screen- 


ings are returned to the sewage upstream of 


the screens. 

There is a control room in the screen house 
where all penstocks adjacent to this house 
can be operated. This room also contains 
the Venturi meter flow indicators and charts 
registering the flow through the new sedimen- 
tation tanks. 

Pre-aeration.—After screening, the sewage 
is given pre-aeration treatment in the twin 
supply channels leading to the sedimentation 
tanks. Three rows of 7in diameter domes are 
fitted in the floor of each of the channels and 
air is supplied by electrically-driven ** Roots ” 
compressors: 3000 cubic feet of air a minute 
is supplied and the retention time in the 
channels averages twenty minutes. 


PRIMARY TREATMENT 

Sedimentation Tanks.—The sixteen sedi- 
mentation tanks, each 250ft long between 
inlet and outlet weirs, 75ft wide and IIft 
deep, have a total capacity of 20 m.g. and 
are designed to treat a maximum rate of 
flow of 300 m.g.d. The level of the inlet 
weirs to the tanks is 0-1ft below the level of 
the double outlet weirs. Sludge is swept 
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by electrically-driven Mieder scrapers to 
troughs at the inlet end of the tanks, 
where transverse flight collectors sweep the 
sludge to hoppers situated between each pair 
of tanks. Sludge is removed from the tanks 
once in every eight-hour shift and flows by 
gravity via a pipe connected to each hopper 
over telescopic weirs to sumps at the sludge 
pump house, from where it is pumped to the 
dewatering tanks and thence to the primary 
digestion tanks. 

Four sludge pumps, each of 600 tons an 
hour capacity, are provided in the sludge 
pump house, which also contains two 1000 
tons an hour drainage pumps. The sludge 
pumps come into operation automatically in 
accordance with the level of the sludge in the 
sumps. In the sedimentation tanks approxi- 
mately 70 per cent of the suspended solids in 
the sewage is removed and the sedimented 
effluent passes over the outlet weirs to a 
channel connected to a distribution chamber 
where automatically operated electrically- 
driven penstocks control the quantity of flow 
passing to the new diffused air plant and the 
old activated sludge plant for secondary 
treatment. 

As at the present time only a proportion of 
the flow receives secondary treatment, a 
spillway channel by-passes surplus flow to 
the main outfall. 

Old Sedimentation Channels.—There are 
thirteen covered channels of average length 
6S50ft by 31ft 6in wide, with a water depth of 
8ft 6in below the outlet weir level. The 
total capacity is 13 m.g. The channels are 
operated as six separate units and normally a 
unit is laid off every three to four days and 
the supernatant liquor drained to sludge 
level. The sludge gravitates to a sump, from 
whence it is pumped to the dewatering 
tanks of the sludge digestion plant. 

The effluent from the tanks flows via a 
Venturi flume, to the main effluent channel. 


SECONDARY TREATMENT 


Activated Sludge Plant No. 1.—This partial 
treatment plant which was completed in 
1939 operates in a different way from the 
new diffused air plant. 

In the old plant the activated sludge is 
re-aerated by air blowing for approximately 
sixteen hours in re-aeration channels, some- 
what similar in design to the “ridge and 
furrow ” aeration sets of the new plant, before 
being returned to the aeration sets. In the 
Six aeration sets the activated sludge and 
sedimented sewage are mixed and circulated 
by paddles in double compartment channels 
with intercommunicating ducts before passing 
to the final settling tanks. The respective 
capacities of the re-aeration channels and 
aeration sets are 7-2 m.g. and 7-0 m.g. 

There are nineteen final settling tanks, 
with a total capacity of 6,000,000 gallons. 
The sludge from the final tanks is pumped to 
the re-aeration channels by automatically 
controlled centrifugal pumps. 

Activated Sludge Plant No. 2 (Diffused 
Air).—The new diffused air plant has been 
designed to treat 60 m.g.d. of sedimented 
sewage but provision has been made at the 
distribution chamber to allow for future 
extensions to the plant. The diffused air 
plant comprises six aeration sets, an operating 
gallery, fifteen final settling tanks, a control 
house and a surplus sludge and maintenance 
pumping station. 

Aeration Sets.-The aeration sets have a 
total capacity of 22-8 m.g., giving nine hours’ 
retention time for a flow of 60 m.g.d. 

Each aeration set has eight channels 16ft 
wide by 390ft long and 7in diameter. Dome 
diffusers are fitted to 4in diameter air mains 
on the floors of the channels. 


Oct. 30, 1959 


For “ stepped” aeration, sedimented sew- 
age can be added at the first, third and fifth 
channel of each set and “ tapered ”’ aeration 
is also possible. Four of the sets have the 
air diffusers laid at one side of the channel 
and are operated on the spiral flow principle. 
In the other two sets the normal ridge and 
furrow method of air diffusion is used. 

The flow of sewage mixed liquor and 
return of activated sludge to each aeration 
set is measured on Venturi flume meters. 

The total quantity of air supplied to the 
diffused air plant including air used in service 
channels and air lifts is 70,000 cubic feet of 
free air a minute at 6} lb to 74 1b per square 
inch pressure. 

The mixture of sedimented sewage and 
activated sludge (or mixed liquor) flows 
through the eight channels of each set in 
series before passing to final settling tanks 
where the activated sludge is settled out 
and returned to the aeration sets. 

Final Settling Tanks.—These tanks are 
110ft in diameter and the depth of the flow 
below the circular double outlet weir is 
12ft at the periphery and 14ft at the centre. 
The activated sludge settles to the floors of 
the tanks and is scraped to central troughs 
by “two-arm” Dorr scrapers. Sludge is 
then returned to the aeration sets via pipe- 
lines, air lifts and service channels. The air 
lifts are designed to return up to a maximum 
of 30 m.g.d. to the aeration sets. 

The clarified final effluent discharges over 
the outlet weirs to the main effluent channel 
and thence to the river. Surplus activated 
sludge produced as a result of the secondary 
treatment of the sewage is pumped to the 
inlet end of the pre-aeration channels. 

Operating Gallery.—The operating gallery 
is over 1000ft in length and 46ft wide and 
contains the branch air mains, drain, surplus 
sludge main and most of the flow meters. 
The main controls for the operation of the 
plant are at the intermediate floor level 
where there are indicators showing the rate 
of flows of sewage, sludge and air, and the 
remote control of penstocks are readily 
accessible. Incorporated in the gallery is 
the pumping station housing pumps for 
maintenance drainage of the aeration sets 
and final settling tanks and the surplus 
sludge pumps. On the main panel in the 
control house are indicators, integrators and 
recorders for the flow of sewage, return 
sludge and air to the plant. 


SLUDGE TREATMENT] 

The crude sludge (including surplus acti- 
vated sludge) from the primary sedimenta- 
tion tanks is pumped to four dewatering 
tanks with a total capacity of 19,000 tons. 
These tanks are each fitted with a picket 
fence thickener mechanism and floating arm 
draw-off and are normally worked as two 
pairs. 

The full sequence of filling and thickening, 
decanting and emptying occupies forty-eight 
hours and is automatically controlled by a 
time clock and relay panel in the primary 
digestion control room. For continuity of 
operation of the process the two pairs of 
tanks are arranged to be twenty-four hours 
out of phase. 

Primary Digestion—The sludge from the 
dewatering tanks is pumped simultaneously 
to sixteen primary digestion tanks via a 
system of pipes arranged to give uniform 
distribution. Before entering these tanks, 
the sludge passes through spiral plate heat 
exchangers of the ‘ Rosenblad”’ design 
where heat is recovered from the outgoing 
sludge from the digestion tanks. The amount 
of heat transferred is of the order of 7,500,000 
B.Th.U. per hour when the outgoing sludge 
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is reduced in temperature by 15 deg. Fah. 

The primary digestion tanks, sixteen in 
number, are 80ft diameter by approximately 
32ft side water depth and have a total 
capacity of 76,000 tons. The temperature 
of the sludge in the tanks is maintained at 
approximately 85 deg. Fah. by two heaters 
in each tank placed diametrically opposite 
each other. 

Each heater is supplied with 42 gallons 
per minute of hot water which enters at 
160 deg. Fah. and leaves at 120 deg. Fah. 
Heat transfer is through four cylindrical 
and concentric steel surfaces along which 
the sludge is pumped at a rate of 1840 
gallons per minute. 

The water is heated by waste heat recov- 
ered from the exhaust gases from the gas 
turbines in the power house. 

The sludge in the tanks is circulated by 
axial-flow pumps working in conjunction 
with the heaters. Discharge from the latter 
back into the tanks takes place through a 
nozzle arranged tangentially so as to induce 
a rotary motion to the contents of the tank. 
Scum is drawn off and mixed with the 
circulating sludge. 

Each tank is covered by a spiral-guided 
floating gasholder bell having a total capacity 
ofapproximately 28,000 cubic feet. This repre- 
sents six-and-a half hours’ storage of the nor- 
mal full day’s production of 2,500,000 cubic 
feet of sludge gas. This gas having a normal 
composition by volume of 70 per cent 
methane and 30 per cent carbon dioxide 
has a net calorific value of approximately 
625 B.Th.U. per cubic foot. This is equi- 
valent in value to £520 of diesel oil a day. 

Each gasholder is constructed so as to 
throw a pressure of Sin water gauge during 
the first half of its upward travel. Above 
this height, an internal cup lifts increasing 
quantities of sludge above the general level 
in the primary digestion tank. This serves 
progressively to increase the pressure thrown 
by the gasholder up to a maximum of 8in 
water gauge at maximum elevation. This 
feature is designed to maintain all gasholders 
at approximately the same level when they 
are kept at states of half or more full. 

A comprehensive high and low level warn- 
ing system gives indication and alarm in the 
control room. An excess gas burner disposes 
of surplus quantities of gas when necessary. 
The equipment can deal with quantities up 
to 60,000 cubic feet per hour, is arranged 
for optional remote or local control and 
carries the flame 30ft above the adjacent 
ground level. 

Secondary — Digestion——After — approxi- 
mately ten days’ digestion in the primary 
tanks the sludge gravitates to four open 
secondary tanks for a further period of 
digestion to assist in the dewatering of the 
sludge and so reduce the volume for ultimate 
disposal at sea. The storage reservoirs 
constructed in 1864 have been corferted 
for use as secondary digestion tanks and 
have a total capacity of 192,000 tons. 

Provision is made for decanting liquor at 
various depths and it is then pumped back 
to the incoming sewers. In the pump houses 
adjacent to the secondary tanks four pumps 
each 2400 tons an hour capacity and two 
pumps of 200 tons an hour capacity pump 
digested sludge to overhead storage tanks 
or direct to the sludge vessels. 


SLUDGE DISPOSAL 


Four twin-screw oil-fired sludge ships, 
each of approximately 1500 tons capacity, 
are in service for disposal at sea of the 
sludge from Northern and Southern Outfall 
Works. Three of the ships have now been 
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in service for more than thirty years and it 
is proposed to replace them in the near 
future with two ships of larger capacity. 
The latest addition to the fleet, the ** Edward 
Cruse,”” was commissioned in 1954. 

The ships are operated on an eighteen 
tides per fortnight cycle and the sludge is 
deposited at the Black Deep some 55 miles 
from the works. 


POWER HOUSE 


The basement and superstructure of the 
power house are constructed in reinforced 
concrete. The roof is constructed of precast 
sections supported on the valley beams and 
post tensioned in situ. 

The machinery includes five gas turbine 
blowers, three gas turbine alternators, air 
filtration plant, gas compressors, heat ex- 
changers, waste heat boilers, and other 
ancillary plant. To ensure that a clean air 
supply was available for the diffusers of the 
diffused air plant and the gas turbines, six 
electrostatic precipitators each filtering 
45,000 cubic feet of air per minute are in- 
stalled : 100,000 cubic feet of free air per 
minute is required for air diffusion in the 
activated sludge plants and the electrical 
power demand on the works is approxi- 
mately 1865kW. The gas generated in the 
sludge digestion plant is sufficient to meet the 
full power requirements. Oil fuel may be 
used if necessary in the gas turbines and an 
alternative electricity supply is available 
from the London Electricity Board. Waste 
heat recovery from the gas turbines supplies 
approximately 20,000,000 B.Th.U. an hour 
for heating the sludge in the primary diges- 
tion tanks and additional heat is available 
from two gas- or oil-fired water heaters. 

Gas Turbines.—Eight similar units each 
of 960 b.h.p. are used for driving both 
blowers and alternators. They are open 
cycle two-shaft machines. The sets can be 
made independent of mains electricity supply 
as the starter motors, emergency forced 
lubrication pumps and diesel oil fuel pumps 
are all battery driven. 

The brake thermal efficiency of the gas 
turbines will be approximately 21-2 per cent 
and the waste heat recovery mentioned 
above will improve the overall efficiency of 
the installation to approximately 50 per 
cent. 

Hot Water Heaters and Hot Water System. 
—The eight water heaters associated with the 
gas turbines are designed each to extract 
3,100,000 B.Th.U. an hour from the exhaust 
gases and to heat the circulating water for 
sludge heating from approximately 125 deg. 
to 165 deg. Fah. Two supplementary 
water heaters, of similar design to an eco- 
nomic boiler, are installed and cach can 
supply 5,800,000 B.Th.U an hour during 
very cold weather for initial heating of the 
digestion plant. 

The quantity of heat required by the 
sludge will vary seasonally between 20,000,000 
and 32,000,000 B.Th.U. an hour and as 
a constant quantity of water is circulated, 
heat variation is obtained by change in water 
temperature. Branches from the hot water 
system are taken to the ventilation plant 
and the heaters on the main oil storage 
tanks. 

Alternators.—Three alternators are in- 
stalled running at 1500 r.p.m., each generat- 
ing 620kW at 3-3kV and 0-8 power factor. 
The units will run in parallel with each 
other and also with the London Electricity 
Board’s supply which will meet any station 
requirements in excess of that generated 
locally. 
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Gas Compressors and System.—Sludge gas 
is delivered at a pressure of not less than 
4in water gauge to the power house and is 
controlled by a master valve operable either 
from outside the power house or inside the 
gas compressor room. Five reciprocating 
compressors are installed which deliver at 
120 Ib per square inch to two receivers each 
of 1050 cubic feet capacity. 

Cooling Water System.—Cooling water 
for compressors, oil coolers and induced 
draught for bearings is drawn from and 
returned to a spray pond adjacent to the 
power house. A _ branch from this system 
supplies water to the “ Mulsifyre”’ fire 
fighting system. 

Control and Instrumentation._-Instruments 
are fitted to provide complete information on 
plant operating conditions. The principal 
instruments and controls are grouped in the 
control room, from where operation will be 
directed, including a main electrical control 
panel for the remote operation and control 
of the 3300V and 415V_ switchgear, alter- 
nators, and gas compressor motors. The 
control panel is complete with a mimic 
diagram which gives immediate indication 
of the switching arrangements and plant in 
service. Adjacent to each gas turbine is a 
console containing the equipment to operate 
the set as a unit. All instruments associated 
with plant performance are recording, so 
that efficiency of operation can be deter- 
mined over any period of time. 


CONTRACTORS 


The entire programme of works at the 
Northern Outfall has been under the direc- 
tion of the chief engineer of the London 
County Council, Mr. J. Rawlinson, M.LC.E., 
and of his departmental staff. Construction 
of the channels and tanks of the secondary 
treatment plant was described in THE 
ENGINEER of April 19, 1957, and of the 
primary tanks and screen house in our issue 
of July 1, 1955. 

The principal contractors for the diffused 
air plant, sludge digestion plant and power 
house are listed below : 


Diffused Air Plant.—Civil engineering, Richard 
Costain, Ltd.; Bored piles, Piling and Construction 
Company, Ltd., Cementation Company, Ltd.; 
Diffuser equipment, Activated Sludge, Ltd.; Final 
settling tank scrapers, Dorr-Oliver Company, Ltd.: 
Penstocks and valves, Hartley (Stoke-on-Trent), Ltd., 
J. Blakeborough and Sons, Ltd., Wm. E. Farrer, 
Ltd., Ham Baker and Co., Ltd., Whitehead and 
Poole, Ltd., Glenfield and Kennedy, Ltd.; Pipe- 
work, Staveley Iron and Chemical Company, Ltd., 
Cochranes (Middlesbro) Foundry, Ltd.; Meters, 
Geo. Kent, Ltd.; Pumps, Gwynnes Pumps, Ltd.; 
Building work, J. and J. Dean (Leyton), Ltd.; 
Cabling and installation work, London Electricity 
Board. 


Sludge Digestion Plant ; Civil engineering, Demo- 
lition and Construction Company, Ltd.; Bored 
piling, Pressure Piling Company (Parent), Ltd.; 
Reinforced concrete shell piling, West’s Piling and 
Construction Company, Ltd.; Gasholders, Clayton 
Sons and Co.; Heating and picket stirring, Dorr- 
Oliver Company, Ltd.; Heating mains, G. N. 
Haden and Sons, Ltd.; Pumps, Sigmund Pumps, 
Ltd., W. H. Allen Sons and Co., Ltd.; Instrument 
panel, Geo. Kent, Ltd.; Building work, W. J. 
Marston and Son, Ltd.; Cabling and installation 
work, Edmundsons Construction Company, Ltd.; 
Pipework, Stanton Ironworks Company, Ltd. 

Power House : Civil engineering, Richard Costain, 
Ltd.; Building work, Demolition and Construction 
Company, Ltd.; Main plant contractor, Ruston 
and Hornsby, Ltd.; Electrical gear, English Electric 
Company, Ltd.; Plant cabling, W. H. Smith and 


Co.; Blowers and compressors, Reavell and Co., 
Ltd.; Precipitrons, Sturtevant Engineering Com- 
pany ; Pipework, G. N. Haden and Sons, Ltd.; 


Cranes, The Vaughan Crane Company, Ltd.; Instru- 
ments, Kelvin Hughes, Ltd., Geo. Kent, Ltd.; 
Heating installation, J. Jeffreys and Co., Ltd.; 
Electric lighting, Duncan Watson, Ltd.; Oil storage 
tanks, Rye Arc, Ltd. 
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The Northern Outfall 


The two UPPER views show the new gas turbine 
power station. The barrel-vaulted roof struc- 
ture is built of precast elements cast on the 
ground and lifted into position The valley 
beams are post-tensioned and the architectural 
effect of the complete structure is enhanced by 
the colours of the various principal elements 


The LOWER view shows the entire Northern 
Outfall works. The main sewers divide just 
to the left of the picture, the new screen house 
being shown on the left, with the supply channels 
leading from it to the sixteen new (1955) primary 
sedimentation tanks. The secondary treatment 
plant and power station opened last week are 
respectively to the right and in front of these 
primary tanks. In the foreground is the block 
of sixteen new primary sludge digestion tanks, 
with the sludge loading jetty to their right. 
Just to the right again is the old covered reser- 
voir, now opened up for secondary sludge diges- 
tion, and to the right of it again, the actual outfall. 
Behind this converted reservoir are, on its left, 
the old covered sedimentation channels which 
are still in use, and behind them and to the right, 
the old secondary treatment plant with its aera- 
tion channels, final tanks, and re-aeration channels 
In the background is the site for possible dupli- 
cation of the sixteen primary tanks and the 
secondary treatment plant. 
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The diffused-air secondary treatment plant. The arrangement 
of channels, penstocks and weirs at the operating end of the aera- 
tion is shown on the LEFT. 
(LOWER RIGHT) runs along below the channels shown, and as 


may be seen, the main controls for operating the plant are grouped 


channels The operating gallery 


along it in a spacious manner such that all controls, pipework and 
The control house (UPPER RIGHT) 


records principal flows and levels throughout the plant, thus 


so on, are readily accessible. 


integrating information obtained at various stations along the 
operating gallery, and elsewhere, and giving a complete picture 
of operation. This systematic layout with the operating gallery 


is a novel feature of the plant. 
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Some of the fifteen final 
settling tanks are shown on 
the LEFT. The tank in the 
foreground clearly shows the 
circular outlet channel which 
has a double weir in engineer- 
ing brick and is cantilevered 
from the wall of the tank 
The two-arm sludge scraper 
may also be noted. These 
tanks are each 110ft in dia- 
meter and have a depth of 
12ft below the double outlet 
weir at the periphery and 
of 14ft at the centre. The 
air-lift extraction system can 
handle 30,000,000 gallons of 
sludge per day, returning the 
sludge to the ceration channels 
and any excess to the supply 
channels feeding the primary 
tanks. 
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Robert Stephenson, 1803-1859 


A MEMOIR 


By CHARLES E. LEE* 


NTERMENT in Westminster Abbey is 

a posthumous honour which Great Britain 
bestows upon some of her greatest sons. 
Succeeding generations sometimes doubt 
the wisdom exercised in the selection for 
such honour, but contemporaries had no 
doubt that the recipient had served his age 
and generation outstandingly well in his 
particular sphere. 

One hundred years ago last week, on 
Friday, October 21, 1859, the body of 
Robert Stephenson was buried in West- 
minster Abbey on the initiative of the Insti- 
tution of Civil Engineers, after a funeral 
procession from his home in Gloucester 
Square, which passed through Hyde Park 
with the express permission of Queen 
Victoria. The entire route was lined with 
spectators, and the proceedings, although 
privately arranged, ‘* approached the charac- 
ter of a public funeral, from the spontaneity, 
numbers, and influence of the mourners.” 
Despite the precedent afforded by the 
interment of Thomas Telford in Westminster 
Abbey in 1834, some still questioned the 
propriety of admitting an engineer to 
companionship with statesmen and warriors. 
However, the bodies of the two engineers 
who spanned the Menai Straits, one by road 
and the other by rail, were laid side by side. 

The Times* commented that “war and 
statesmanship no longer monopolise the 
action of the world ; we have a new class of 
men of action, and public men whose func- 
tion is to battle with nature to improve the 
physical welfare of mankind, and to increase 
the resources, the facilities, and the con- 
veniences of life. This was Robert Stephen- 
son’s task, and he did it nobly ; and of him, 
as truly as of any benefactor of the human 
race that ever lived, may it be said, Si quaeras 
monumentum, circumspice.” 

Robert Stephenson died on October 12, 
1859, only twenty-seven days after Isambard 
Kingdom Brunel, and, almost inevitably, 
the similarities and contrasts of the parallel 
careers were considered both then and 
subsequently. Indeed, this was expressed 
in Robert Stephenson’s obituary notice in 
The Times,’ which began : 
Stephenson comes with startling rapidity 
upon that of Brunel. Both men of rare 
genius, and both occupying a sort of double 
throne at the head of their profession, they 
have gone to their rest together, and their 
rivalry has ceased. Distinguished sons of 
distinguished fathers, the two men who in 
these latter years have done most to perfect 
the art of travel, and in this way to cultivate 
social intercourse, multiply wealth, and 
advance civilisation, have been struck down 
at one fell swoop in all the maturity of their 

- power.” 

Even at the time, the “double throne ” 
was by no means universally recognised. 
In its obituary notice of Brunel, THE EN- 
GINEER‘ did not blind itself to the defects of 
its subject, both those of character and also 
of engineering acumen. It remarked that 
‘*in all his works he showed a degree of 
boldness, almost amounting to professional 
abandon, which many of his contemporaries 
considered imprudent, and which, it must 
be said, was imitated by very few of those 


*President, The Newcomen Society 


‘The death of 


engaged upon similar works.”” A centenary 
reappraisal in THE ENGINEER of September | | 
concluded that he lacked the essential 
qualities of an engineer, and was not entitled 
to the veneration accorded him by his bio- 
graphers. It is not the intention of the 
present writer to contribute in these notes 
to the resultant discussion, but only to ask 
(and endeavour to answer) the natural 
question as to whether the life and work of 
Robert Stephenson call for any comparable 
reappraisal. 

A correspondent has pointed out truly 
that it is unjust to relate Brunel to a twentieth 
century background, and therefore it would 
seem desirable to sketch the background 
against which both Stephenson and Brunel 
worked. Robert Stephenson, the younger 
Brunel, and Joseph Locke have been called 
the great triumvirate of the engineering 
world.® They all undertook a variety of 
work that is almost unthinkable in an age 
of specialisation and, with their passing 
(Locke died on September 18, 1860), what 
may be termed the heroic age of engineering 
was over. The work of these men, and of 
many others of lesser stature, in meeting 
the clamant needs of the industrial revolu- 
tion for improved transport, had itself caused 
further need, to satisfy which it was necessary 
to build in advance of theoretical knowledge, 
and of metallurgical and chemical progress. 

The world was short of technicians, and 
known engineers received many demands 
on their services which could be met only by 
trial and error. It was an age of sturdy 
private enterprise, when the principal (and 
usually the sole) criterion was an economic 
one. Success was achieved by a nice balance 
of skill, boldness, and prudence, which, 
being exercised in advance of precise know- 
ledge, sometimes savoured of the ‘ inspired 
guess.” In a recent assessment,® Dr. W. H. 
Chaloner of Manchester University observed 
that the operations of the Stephensons 
were characterised by solidity of workman- 
ship and cautious finance, in contrast to the 
brilliant and costly ideas of some of their 
contemporaries. He added that the object 
of the Stephensons was to make a railway 
that would pay, and in this aim they gener- 
ally succeeded. 

Robert Stephenson was born at Willington, 
on the Tyne, on October 16, 1803. We have 
seen that The Times called him a distin- 
guished son of a distinguished father, which 
latter was undoubtedly true, but is mislead- 
ing without qualification. When he was 
born his father was not distinguished, and 
the implication of a flying start in life is 
false. Robert’s great-grandfather was a 
Scotsman who came to England as a gentle- 
man’s servant, and settled on Tyneside. 
His grandfather (after whom he was named) 
was ** Old Bob,” who lived and toiled and 
died in humble circumstances, and was 
described’ as “ gentle beyond the wont of 
rude North-countrymen.” “Old Bob” 
and his wife, Mabel, had a family of six 
children, of whom the second—the renowned 
George Stephenson—was born at Wylam on 
June 9, 1781, and could neither read nor 
write when he was eighteen years of age. 

On November 28, 1802, George married 
Frances (Fanny) Henderson, a domestic 
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servant twelve years his senior, by which 
time he could sign his name. Their only 
child to survive infancy was Robert, the 
subject of this memoir. He was baptised on 
January 22, 1804, in what was then part of 
the parish of St. Peter, Wallsend, and the 
date of birth inscribed in the register is 
October 16, 1803. There was, of course, 
no national registration of births at that 
time. It is doubtful whether Robert ever 
knew the date of his birth with certainty. 
The family celebrated it on November 16, 
which was the date stated by George, and 
this date was inscribed on the brass plate 
on Robert’s coffin.® Samuel Smiles gave 
it as December 16 in the first four editions 
of his Life of George Stephenson, and this 
was quoted widely in obituary notices.® 
October 16 is the date on the well-known 
statue at the approach to Euston Station, 
and the Dictionary of National Biography 
says specifically ‘“* October 16 (not Novem- 
ber).”” This is probably correct. 

Towards the end of 1804, George was 
engaged as brakesman at West Moor Col- 
liery and moved to the two-room cottage at 
Killingworth which was his home until he 
achieved fame and fortune. He enlarged it 
to a house with four apartments, and as 
such it survives to-day. There Robert’s 
mother died of tuberculosis on May 14, 
1806. In 1812 he was appointed Engineer 
of Killingworth Colliery at a salary of 
£100 a year and added about £50 a year to 
this by the repair of clocks and machinery. 
At the beginning of 1815 (after he had intro- 
duced his locomotive, the ““Blucher’’) George’s 
employers allowed him to take a part-time 
interest in the Walker Iron Works, at £100 
a year, without reducing his Killingworth 
salary. With his steadily improving financial 
position, George gave his son as good an 
education as his circumstances permitted, 
at John Bruce’s Percy Street Academy in 
Newcastle. Between 1819 and 1822 Robert 
gained practical experience in coal mining 
at West Moor under Nicholas Wood, and 
then studied for six months at the University 
of Edinburgh. 

Meanwhile, George was invited in 1819 
to build the Hetton Colliery Railway, and 
once again his employers consented, so 
that he held three concurrent appointments. 
The Hetton Railway, 8 miles long. was 
opened on November 18, 1822, and em- 
ployed locomotives, stationary engines, and 
self-acting inclines. It was the first entirely 
new railway that George built. This con- 
tinued to work satisfactorily for nearly 
137 years, and was abandoned as recently 
as September last. The turning point in 
George’s career came in 1821, when he was 
consulted about the proposed Stockton and 
Darlington Railway, to which he was 
appointed Engineer in January, 1822. 
Robert thus spent his formative years in an 
atmosphere of dogged endeavour, empirical 
engineering, and modest success. 

There seems little doubt that George 
deliberately trained his son to supplement 
and surpass his own achievements, and the 
younger man soon assumed the position of 
a partner. Robert was associated with the 
early days of the Stockton and Darlington 
Railway surveys, one of which bears his 
name as engineer. The famous locomotive 
works of Robert Stephenson and Company 
was established on June 23, 1823, with 
Robert as managing partner, although he 
was then only nineteen years old. Eight 
years later he joined with Charles Tayleur 
in founding the Vulcan Foundry at Newton- 
le-Willows. Between the two dates Robert 
had travelled extensively. The experience 
of the world and the aplomb thus acquired 
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were essential ingredients in his future 
make-up, but their early acquisition in this 
way has sometimes been overlooked. 

One of the partners in Robert Stephenson 
and Company was prominent in the affairs 
of the Colombian Mining Association, a 
fascinating scheme for reviving gold and 
silver mining in Spanish America. He 
thought that its machinery needs could 
provide important orders for the Newcastle 
works, and persuaded Robert in 1824 to 
visit Cornwall and South Wales in the inter- 
ests of the association. Robert then went 
to Colombia (where he advised against 
building a railway between La Guaira and 
Caracas). He returned to England in 1827 
via New York (where he became a free- 
mason on September 21) and Montreal. 
Almost immediately he paid a brief business 
visit to Brussels, before returning to New- 
castle to concentrate on the immediate 
task of raising the efficiency of the steam 
locomotive, then still a slow-speed adjunct 
of the mining industry. 

Much of the work of father and son in 
the late 1820s and early 1830s was too 
closely interwoven to admit of assigning 
exclusive honours. In May, 1828, Robert 
took charge of the building of the Canterbury 
and Whitstable Railway on which work 
had been suspended in 1827, and completed 
it successfully. It was opened formally on 
May 3, 1830, and was the first railway in the 
world to convey ordinary passengers in 
steam-hauled trains. Moreover, it was the 
only one to do so in the ** Georgian period,” 
as George 1V died on June 26, 1830, before 
the Liverpool and Manchester Railway was 
opened. Father and son shared the triumph 
of the ** Rocket” and the vindication of the 
steam locomotive in the Rainhill Trials ; 
Robert was appointed Engineer of the 
Leicester and Swannington Railway in 1829 
because his father was then too greatly 
engrossed on the Liverpool and Manchester 
Railway to accept the invitation ; and they 
became joint engineers of the London and 
Birmingham Railway in 1830. 

On September 7, 1833, however, Robert 
became engineer-in-chief of the London and 
Birmingham Railway (with the approval of 
his father) at a salary of £1500 per annum, 
plus an allowance of £200 for contingent 
expenses, and undertook the whole work 
of construction. Its successful completion 
in 1838, including the famous Kilsby Tunnel, 
established his reputation as the foremost 
railway engineer of his period, and it is 
the opinion of the present writer that he 
never lost that lead. The London and 
Birmingham Railway was the important 
metropolitan section of the first main line 
railway in Great Britain. It provided the 
gateway to the north, and its route affected 
profoundly the whole railway structure 
north of London. Moreover, it was designed 
for this purpose, and its works are memorable 
examples of engineering capacity. They 
became a guide to succeeding engineers, as 
did also the plans and drawings prepared 
at the famous engineering office established 
by Robert in the Eyre Arms Hotel, St. 
John’s Wood. Here a staff of from twenty 
to thirty draughtsmen was constantly em- 
ployed, and it is estimated that for eighteen 
months as many as thirty drawings a week 
were produced. The Eyre Arms 
(including George Parker Bidder, later to 
become President of the Institution of Civil 
Engineers) constituted a nucleus of engineers 
which carried the Stephenson tradition far 
and wide. 

Thereafter Robert’s career comprised a 
series of successes in locomotive engineering, 
railway construction at home and abroad, 
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and bridge building. His services were in 
increasing demand, and he was responsible 
for a very considerable proportion of the 
early main line railway system north of the 
Thames. After the completion of the final 
railway link between the metropolis and the 
Tyne in 1844, George gradually withdrew 
from railway work, and spent his later years 
giving increasing attention to the coal mining 
enterprises he had launched in the Midlands. 
Robert was inundated with work during 
the ‘“‘ Railway Mania” period of the mid 
1840s and his income was “large beyond 
any previous instance of engineering gain” 
—possibly some £30,000 a year. His health 
proved unequal to the pressure of the 
demands on his skill and knowledge, but, 
nevertheless, his output was vast. 

Oversea, he undertook railway work in 
Belgium, Canada, Denmark, Egypt, Ger- 
many, India, Norway, Switzerland, and 
Tuscany. The King of the Belgians created 
him a Knight of the Order of Leopold, and 
for his services to Norway he received the 
Grand Cross of St. Olaf. He was thus a 
figure of world-wide reputation. Moreover, 
his introduction of British engineering pro- 
ducts to so many places proved of enduring 
value to British industry. 

By reason of the diversity of their acti- 
vities, it is impossible with the early engineers 
of the industrial era to name one feature as 
their greatest contribution to engineering. 
Robert Stephenson’s opposition to atmo- 
spheric propulsion, and his advocacy of a 
standard track gauge, both achieved their 
objective, with lasting results. Such efforts 
are generally forgotten (excepting by his- 
torians) once the dust of controversy is laid. 
Similarly, solid foundation work in both 
civil and mechanical engineering is apt to 
be overshadowed by the superincumbent 
structure. 

Probably his bridges provide Robert 
Stephenson’s most striking memorial. His 
High Level Bridge at Newcastle (1849) has 
completed 110 years of arduous service. It 
was scheduled in 1950 as an Ancient Monu- 
ment, but still carries heavy rail and road 
traffic. The tubular bridge will ever be 
associated with his name. The Britannia 
Tubular Bridge across the Menai Straits 
(1850) remains as a world masterpiece of its 
kind. He also built two tubular bridges in 
Egypt, and the Victoria Tubular Bridge 
across the St. Lawrence at Montreal. The 
last-named was opened on November 24, 
1859, six weeks after the death of its designer. 
It is 10,284ft in length, and for many years 
was the longest bridge in the world. It 
does not survive in original form, as it was 
rebuilt as a girder structure on the original 
piers in 1898. 

From 1856 to 1858 Robert Stephenson 
was President of the Institution of Civil 
Engineers, and on June 25, 1857, he received 
the honorary degree of D.C.L. at Oxford. 
He had been elected a Fellow of the Royal 
Society in 1849. Some foreign honours 
have been mentioned, and he is said to have 
declined an offer of knighthood in Great 
Britain. Despite his success, much of the 
savour of life ceased with the death of his 
wife in 1842; they had no children. He 
remained a widower, and the direct line of 
George Stephenson failed. Somewhat sur- 
prisingly, Robert was keenly interested in 
politics, and prided himself on being a 
Tory—*‘ the term conservative was by no 
means strong enough to express his abhor- 
rence of innovation.”'® He became M.P. 
for Whitby in 1847, and represented the 
town until his death. Probably his most 
important address to the House of Commons 
was a condemnation of the Suez Canal 
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project, pledging his professional judgment 
to the unsoundness of the scheme, mainly 
on economic grounds. 

As a man, Robert Stephenson did not 
belie the filial loyalty with which he res- 
ponded consistently to paternal devotion. 
Throughout his career he was a kindly and 
generous man and a good employer. On the 
day of his funeral, business premises were 
closed at noon throughout the Tyne and 
Wear areas. Ships carried their flags at 
half mast on these rivers, as on the Thames. 
Fifteen hundred workmen at the Newcastle 
locomotive works marched to St. Nicholas 
Church. During all the years of his success, 
he assisted educational and scientific pursuits 
with unostentatious liberality. His will, 
dated August 13, 1859, also included sub- 
stantial charitable bequests to the Church 
of England, to medicine, to education, and 
to engineering institutions. His personalty 
was sworn as “under £400,000." At the 
first meeting of the new session of the 
Institution of Civil Engineers, in November, 
1859, Joseph Locke, the President, paid the 
following tribute: ‘‘ Robert Stephenson 
was the friend of my youth, the companion 
of my ripening years, a competitor in the 
race of life; and he was as generous a 
competitor as he was firm and faithful as a 
friend. This will, I know, find an echo in 
the hearts of all around me.” 

On October 14, 1859, THE ENGINEER said : 
“The foremost man amongst our engineers 
has passed away. Robert Stephenson is no 
more on this earth, save in the memories he 


has left behind him. Pleasant are those 
memories to those who survive him and 
knew him. Nothing base or unworthy 


clings to them.” The succeeding century 
has produced nothing, in the writer’s sub- 
mission, to justify any fundamental re- 
appraisal of the judgment of his contem- 
poraries. 
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Railway Advisory Service for Asia 
and Far East 


It has been seen at sessions of the Rail Sub- 
Committee of the Economic Commission for 
Asia and the Far East that there is a need for 
information on many subjects outside those 
aspects of railway operating which can be included 
in the programmes of work. Consideration has 
been given, therefore, to means whereby the 
United Kingdom could further assist the rail- 
ways of the region by making available experience 
gained in the course of the British Transport 
Commission’s modernisation programme, and 
from collaboration with railways throughout the 
world. In consequence, a Railway Advisory 
Service has been established to which any 
railway administration in the region may submit 
problems in connection with matters such as 
research, safety, electronics, motive power, 
maintenance, signalling, permanent way, account- 
ing, statistical procedure, rolling stock and power 
supplies. Application should be made to the 
United Kingdom Railway Advisory Service 
(U.K.R.A.S.), International Inland Transport 
Branch, Ministry of Transport, Berkeley Square 
House, London. On receipt of a request, 
U.K.R.A.S. will call upon the appropriate 
experts and submit recommendations. If neces- 
sary, representatives will visit the country con- 
cerned to study a problem on the spot. 
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Ship Hydrodynamics Laboratory at Feltham 


The the right an 


aerial view of the Ship Hydrodynamics 


illustration to gives 


Laboratory constructed at Feltham and 


opened by the Duke of Edinburgh on 
October \9 


proposals put forward in 1946 for a new 


it marks the completion of 


tank to meet the increased demand for 


resistance and propulsion tests. The new 


laboratory has a tank 1300 ft long, 48ft wide 
and 25ft deep, a maneuvring pond 100 ft 


square, and a 44in water tunnel together 


with ancillary service buildings. 


HE opening of the Ship Hydrodynamics 

Laboratory at Feltham on October 19 
by the Duke of Edinburgh marks another 
stage in the expansion and development of 
ship hydrodynamic research facilities avail- 
able to the shipbuilding industry. This 
latest laboratory is in line of descent from 
the tank which was built at Torquay in 187] 
by William Froude, and was the first to 
correlate ship model experiments with full- 
scale performance. That tank, which meas- 
ured 278ft by 36ft by 10ft, was dismantled 
in 1886 and the site is now marked by a 
commemorative plaque erected under the 
auspices of the Institution of Naval Archi- 
tects The experimental work begun at 
Torquay was transferred to a tank measur- 


ing 400ft by 20ft by 9ft, which was built 
by the Admiralty at Haslar and 1s still in 
use. In the meantime the value of tank 


experiments had been appreciated elsewhere 
and William Denny and Brothers, Ltd.., 
constructed a tank 249ft by 22-4ft by 8-75ft, 
which is now the oldest in regular use, while 
in 1896 Admiral D. W. Taylor built a tank 
in the Gunboat Yard at Washington. 
Although it was realised that ship model 
experiments would greatly benefit ship- 
builders it was not until 1911 that the 
generosity of Sir Alfred Yarrow made pos- 
sible the building of a tank 494ft by 30ft by 
12-3ft at the National Physical Laboratory 
This tank served the industry for twenty 
years until a second tank measuring 680ft 
by 20ft by 9ft with a carriage speed up to 
30ft per second was built at Teddington. 
In the succeeding years there has been an 
increasing demand for resistance and pro- 
pulsion tests, by builders and owners, such 
that, despite the fact that there are several 
tanks owned by private firms, the facilities 
at Teddington were quite inadequate to 
satisfy the industry and also sustain a 
research programme. Proposals for a new 
tank were formulated in 1945 and found 
general acceptance, but it was not until 
1950 that a site which fulfilled requirements 
was found within reasonable distance of the 
N.P.L. at Teddington. Even then national 
economic considerations delayed any possi- 
bility of the work being ycommenced. Initially 
the proposals put forward included a tank 


1800ft long (to provide a steady run of 


700ft at SOft per second) by SOft wide by 
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25tt deep, a 44in water tunnel, a manceuvr- 
ing or sea-kKeeping basin and a water circulat- 
ing channel. 

However, the need to keep down to 
a price caused certain modifications to be 
made, including the reduction of the length 
and breadth of the tank by 500ft and 2ft 
respectively, making the new dimensions 
1300ft by 48ft by 25ft, and the elimination 
of the water channel. Additional saving was 
effected by deciding to build above ground, 
thus obviating expensive excavating work 
and ground treatment. Eventually the first 
turf was cut in March, 1955, on the site 
at Faggs Road, Feltham. The layout of 





VENTILATION AND 
ACCESS TOWER 


drawing below. 
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the various buildings is shown in the line 


DESIGN AND CONSTRUCTION 


Che subsoil at the site consists generally 
of 16ft of ballast and sand overlying London 
clay, with a fairly stable subsoil water table 
on the ballast at about 8ft 6in below general 
ground level. Originally it was planned to 
place the tank foundations in the London 
clay with the water level inside the tank 3ft 
above ground level. However, this would 
have involved the expensive operation of 
Sheet piling or chemically freezing the 
perimeter of the excavations in order to 
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Ship model towing carriage showing two of the four 300 h.p. driving motors 


exclude subsoil water, so that it was decided 
to build the tank mainly above ground level 
Che resulting savings in cost were considered 
to offset any disadvantages, such as the 
additional handling of the ship models, 
caused by this arrangement. 

A total of twenty-two reinforced concrete 
sections each 57ft long form the 1300ft 
long waterway which has a cross section 
48ft wide by 25ft deep. Each section has a 
base 4ft thick and side walls which are 
generally 24in thick and reinforced with 
buttresses at about I5ft centres. The latter 
carry the sidewalk and also support the 
rocker bases for the steel and aluminium 
alloy superstructure. The 3ft wide gap 
left between each section was filled with 
concrete at a temperature of 45 deg. Fah. 
and later water at 60 deg. Fah. was admitted 
to the tank so that the fabric was in com- 
pression and water-tightness of the joints 
assured. There are also buttresses at the 
ends of the tank to take hydrostatic loading 
and the reaction forces set up by the wave- 
maker, &c. 

A combined steel and aluminium alloy 
structure houses the tank and is clad-extern- 
ally with asbestos and lined internally with 
aluminium-faced ‘* Onozote”’ panels having a 
‘U” value of 0-15. Owing to the humid 
conditions obtaining in the tank, due to the 
large area of water, aluminium was adopted 
for internal structures and surface finishes, 
and the roof consists of aluminium alloy 
trusses supporting aluminium decking 
covered with bituminous felt. | Double- 
glazed windows in the north wall provide 
natural light, while at the east end is a 
large window wall. Provision has been 
made at the west end for extending the tank. 

Adjacent to the main tank but with the 
water at about 3ft above ground floor level 
is a tank, measuring 160ft by 100ft by 8ft 
deep, which is divided by a concrete wall into 
a maneeuvring basin 100ft by 100ft and a 
model storage area 60ft by 100ft. As for 
the main tank, the housing consists of a 
steel and aluminium-framed structure. The 
workshops and stores building is steel 
framed and asbestos clad and the two-storey 
office block is also steel framed. A separate 
steel-framed, asbestos-clad building contains 
the 44in diameter water tunnel and the main 
plant equipment for the tank and tunnel 
buildings and there is space to accommodate 
the smaller Lithgow tunnel which is at 
present at Teddington. 


ENGINEERING SERVICES 

The towing carriage, supplied by Cravens, 
Ltd., and illustrated herewith, consists of an 
open rectangle formed by tubular steel 
trusses of triangular form and each member 
is about S50ft long by 6ft wide at base and 
14ft high, so that easy access is provided to 
all points. Within this framework is carried 
another member of similar form which 
supports the dynamometer, and this boom 
has a platform on either side, one of which 
can be raised or lowered to suit working 
requirements. The design of the carriage 
provides for the towing of models weighing 
up to 5 tons and up to 40ft in length at 
speeds up to SOft per second, and combines 
light weight with adequate rigidity to take 
the vertical loading and the horizontal loading 
which has as its limit the load imposed by 
emergency braking. Propulsion of the 40-ton 
carriage is by four 300 h.p. d.c. motors, 
each of which drives a twin-wheeled self- 
steering bogie which carries the frame on a 
system of rubber compression springs. Power 
for the motors is picked up by collector arms 
from a system of rigid conductors mounted 
on the tank walls, thus there are no overhead 
wires. A speed-holding servo maintains set 
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speeds within 0-1 per cent and limits the 
acceleration rate to a preset value, the 
maximum rate being 3-2ft per second per 
second. 

Since the carriage has high kinetic energy 
at high speed, considerable attention has been 
paid to braking arrangements. Regenerative 
and dynamic braking systems are provided 
and there are also mechanical caliper friction 
brakes in which the shoes operate on a brake 
rail, The spring-operated brakes are held 
off pneumatically so that they fail to safety 
in the event of loss of air supply which is 
stored in the top tubes of the longitudinal 
side frames. Since the length of the tank 
limits the duration of maximum speed it is 
necessary to utilise fully the length available 
and to assist in this track switches, which are 
duplicated and bring on electrical and 
mechanical brakes, enable the carriage to be 
brought to rest automatically, the maximum 
deceleration rate being 0:25g. Another set 
of track switches permits maximum duration 
of low speed runs while additional sets of 
switches guard against over-running under 
manual control. In the unlikely event of the 
failure of all the braking systems, an aircraft 
arrester gear is fitted and on the underside 
of the carriage is a shock-absorbing nylon 
harness designed to engage hooks located 
on the inside of the tank walls. 

The carriage runs on special section 260 Ib- 
per-yard steel rails, rolled in 30ft lengths 
and stress-relieved before machining in a 
vertical gun barrel furnace. The rails were 
joined by thermit welding, the joints machined 
in situ and laid on rigid chairs designed to 
transfer carriage loads solidly into the tank 
walls. In setting up the rails, the use of a 
water level ensured that the track is parallel 
to the earth’s surface 

To facilitate the investigation of the 
behaviour of ships in a seaway, a wave- 
maker, seen in our illustration below, has been 
installed at the west end of the tank; it 
consists of a wedge shaped plunger about 
17ft high by 7ft wide at the top and extending 
across the full width of the tank. It is built 
of steel, the front face being curved to an 
ideal contour, and is designed to generate 
waves varying from 40ft, crest to crest, by 
2ft, crest to trough, to Sft by 3in respectively. 
The 20-ton plunger is moved up and down 
by two pairs of hydraulic rams automatically 
controlled by an electronic/hydraulic servo- 
mechanism, to generate a uniform train of 





Electro-hydraulic wave-maker 
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waves of the frequency and amplitude 
required. Two air cylinders act as springs to 
give the effect of ballast in counteracting the 
buoyancy of the plunger. The hydraulic 
equipment, as can be seen in our illustration, 
is built on two concrete plinths and was 
supplied by Keelavite Hydraulics, Ltd., 
while Associated Electrical Industries, Ltd., 
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buoyant and rests on support arms but when 
not required the supports are retracted and 
the tanks flooded at a controlled rate to 
sink to the bottom of the tank. Buoyancy 
material in the end chambers limits the 
maximum rate of submersion. 

Models up to 10ft in length can be 
operated in the sea-keeping tank and 
maneuvring basin 
which measures 100ft 
by 100ft and has a 
water depth of 8ft. The 
purpose of the tank 
is to test models in 
waves at all angles to 





Model of 44in water tunnel 


was responsible for the electronic control 
system. Two main circuits operate the pairs 
of rams moving the plunger, and each is a 
closed circuit powered by two variable 
capacity axial piston pumps, each driven by a 
40 h.p. motor. These pumps give an oil flow 
in either direction of between 0 to 110 gallons 
per minute at pressures up to 1800 Ib per 
square inch, and are synchronised through 
the servo-system. The oil supply to the 
pumps is boosted to 250 Ib per square inch. 
For economic operation and to reduce 
the time between runs to a minimum it is 
necessary to damp down water disturbances 
induced by the model when being towed 
and also to absorb the energy of the waves. 
To achieve this there are side and end 
beaches, provided by J. T. Mackley, Ltd., 
the former consisting of a continuous length 
of curved resin-bonded glass fibre flaps 
hinged to the side walls. The flaps can be 
raised from their partly submerged still 





the ship’s course, and 
in irregular seas and 
so assess their sea- 
keeping qualities. The 
models are free run- 
ning and operated by 
remote control and 
instruments are being 
developed to measure 
yaw, pitch, roll, heave, 


propellers, rudder 
angle and torque, and 
also to track the 
model. There are two 
small docks for fitting 
out and trimming the 
models, while on the 
south wall is a con- 
tinuous triangular 
plunger pattern mech- 
anically operated 
wave-maker, built by 
Hall Engineering, Ltd., 
capable of pro- 
ducing waves of a 
frequency and ampli- 
tude ranging from 1 5ft 
by 9in to 3ft by 3in. 
The wedge - shaped 
plunger is 100ft long 
by 6ft 6in high by 3ft 
wide at the top and is 
actuated by a 50 h.p. 
motor driving a dual 
line shaft transmission 
through reduction gearing. At each end 
of the shafting is an adjustable throw crank 
and the speed range of the plunger is from 
0 to 100 oscillations per minute with a 
maximum throw of 8in. A beach is mounted 
on the north wall, and it is planned to fit a 
wave-maker of articulated design to produce 


torque and thrust of 
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diagonal seas to be superimposed on the 
main pattern. 

The wax model shop contains moulding 
bins for producing models up to 40ft long 
and up to 7ft wide, and a large specially 
designed twin head model cutting machine 
together with a model finishing area and 
surface tables for fitting up models. There 
are four electric wax-melting vats, the wax 
being pumped to the moulding bins through 


trace heated pipelines. The temperature of 


the model shop is carefully controlled, 
including roof sprays to reduce solar gain. 
When complete the models are placed in the 
launching dock and enter the storage area 
through a gate and then, as required, the 
models are moved into the transfer dock 
and lifted by crane to the main tank. The 
spacious metalworking and woodworking 
shops are well equipped, and there is a 
foundry for producing propeller castings, 
and a propeller machining shop which, when 
completed, will be able to manufacture 
model propellers of 24in diameter. At 
present 12in diameter models in manganese 
bronze, white bronze, “ Perspex’ and nylon 
are being produced. Other services include 
a laboratory allocated to the study of hull 
vibration including entrained water effects 
and shaft vibration. 


WATER TUNNEI 


The water tunnel, the arrangement of 


which is illustrated on this page, has a 
circular closed throat test section suitable 
for work on propellers up to 24in diameter, 
the maximum water velocity in the test 
section being S50ft per second, while the 
pressure of the water can be varied from 
Q to 6 atmospheres absolute. An alternative 
working section is planned for the testing 
of hydrofoils. The tunnel circuit is _rec- 
tangular and the upper limb of the tunnel, 
containing the contraction section, the 
working section and transition and diffuser 
sections, is at ground level within the labora- 
tory. Two vertical limbs at 87ft centres and 
a connecting bottom limb, 180ft below the 
upper limb, complete the circuit and form 
a resorber. This is of large volume so that 
the water passes through it at low velocity 
and, under an additional static pressure 
head, re-absorbs all the air bubbles which 
are released into the water stream by cavi- 
tation at the model. 

In constructing the resorber the shafts 
and gallery were lined with reinforced 























water testing position by lever arms to a 
vertical position, when waves are being made, 
to act as splash guards. The end beaches 
are in three watertight sections bolted 
together and consist of a 5ft diameter steel 
tube carrying a curved shelf which forms 
the beach and extends Sft below the 
surface. Timber slats form the part of the 
beach above the water surface and immedi- 
ately below it and serve to trap the back- 
wash and so prevent the formation of 
secondary waves. The beach is partly 





Working section of water tunnel and control console 
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pre-formed concrete sections, after which 
the steel pressure shell was lowered into 
position and welded in situ. The mating 
of the sections had to be accurately carried 
Out since all welds had to be made on the 
inside. 

The 1500 tons of water are circulated by a 
Vickers-Armstrongs 92in diameter axial flow 
variable pitch pump which is driven by a 
vertically mounted English Electric 1062 h.p. 
d.c. electric motor equipped with an auto- 
matic control which holds the speed to 0-1 
per cent of any set speed from 14-7 to 147 
r.p.m. From the resorber the water flows 
round a 90 deg. mitred corner through a 
short settling length, then a contraction 
section leading to the closed jet working 
section followed by a transition section before 
the horizontal diffuser which leads to a 
45 deg. mitred corner and the diffuser inclined 
at 45 deg. and connecting with pump impeller 
to give the pump a head of 35ft. De-aeration 
plant provided by Hick Hargreaves, Ltd., is 
available to condition the water to suit 
requirements and for this purpose there is a 
by-pass circuit. For cooling and filtering the 
water there is a refrigeration plant, supplied 
by the Lightfoot Refrigeration Company, 
Ltd., heat exchangers and fine particle filters 
provided by Metalfiltration, Ltd. It is 
intended to test model propellers up to 24in 
diameter and a range of speeds up to 3000 
r.p.m. To carry the propellers there is a 
high tensile steel shaft which is supported 
in three bearings, the positions of which 
were selected to suit the whirling characteris- 
tics of the shaft. A carefully balanced motor, 
incorporating a torque dynamometer, capable 
of delivering 300 h.p. over a wide speed range, 
drives the shaft. The motor stator is equipped 
with oil lift bearings and both thrust and 
torque loads are measured hydraulically. 


Our illustration shows the working section of 


the tunnel and the control console. 

Lighting of the main tank is by cold 
cathode tubing mounted in a_ virtually 
continuous strip along each wall. The 
system, developed and supplied by The 
General Electric Company, Ltd., includes a 
cut-off which ensures that no light falls 
directly on the water, thus avoiding undesir- 
able reflections. In the steering pond area 
lighting is by hot cathode fluorescent units 
supported from the roof trusses. Heating 
and ventilating of the main tank building has 
been designed to maintain dry surfaces and a 
comfortable level of humidity. The system 
installed consists of background heating 
using thermostatically controlled low pressure 
hot water heating coils in conjunction with 
a plenum system which introduces warm air 
from a duct at roof apex level and discharging 
through grilles at walkway level. The tem- 
perature of the incoming air and the volume 
of recirculated air is automatically controlled 
to maintain the correct humidity conditions. 
Two oil-fired Bouellat boilers fitted with 
Hamworthy burners and burning 750 seconds 
fuel provide about 7,000,000 B.Th.U. per 
hour, while a substation handles a demand 
for 3000kW. 

The laboratory was built by the Ministry 
of Works for the Department of Scientific 
and Industrial Research and the main con- 
tractor was Sir Robert McAlpine and Sons, 
Ltd., and Thos. W. Ward, Ltd., was the 
main erection contractor. 

The following were the principal sub- 
contractors : Head Wrightson and Co., Ltd. 
(structural aluminium and_ steel) ; D. 
Anderson and Son, Ltd. (roof decking) ; 
English Electric Company, Ltd. (electrical 
plant) ; J. Jeffreys and Co., Ltd. (heating and 
ventilating) ; British Steel Piling Company, 
Ltd. (sheet piling). 
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Cantilever Indicator Stand for 
Precision Inspection’ 


By D. C. K. PEARCE, 


A.M.1.Mech.E.. 


and F. R. TOLMON 


4 simple and robust indicator stand for precision inspection is described. Its 


principle of operation, as applied to indicator stands, is new and it provides a 


very fine adjustment by bending the vertical column. 


HE scribing block type of indicator 
stand is generally inadequate for work 


on which an accuracy of measurement of 


0-0001in is required, due to its lack of rigidity 
and the use of crude methods of adjustment. 
As long ago as 1942, a much improved 
indicator stand was designed and constructed 
in the Metrology Division of the National 
Physical Laboratory.’ It was fitted with a 
fine vertical adjustment of the column, 
utilising a screw and lever system, and has 
proved, over the years, 
to be a very reliable 
instrument for general 
surface plate work, 
to an accuracy of 
about 0-000lin to 
0-000 OSin. With the 
introduction of indica- 
tors of higher sensi- 
tivity, e.g. 0-000 Olin 
per division, the need 
has increasingly been 
felt for an indicator 
stand of still better 
rigidity and ease of 
fine adjustment. 

The prototype stand 
described below was 
developed in_ the 
Standards Division of 
the National Physical 
Laboratory to meet 
this need, and it has 
the additional advant- 
age that it is very 
much simpler than 
previous designs and 
hence should be much 
less expensive to man- 
ufacture.? It is illus- 
trated in Fig. 1. Since 
the stand has high tors- 
ional rigidity about the 
axis of the column, it 
can equally well be 
used to support an 
indicator with the axis horizontal. 

An important feature of the new indicator 
stand is the very fine adjustment which can 
be obtained by bending the vertical column 
through the medium of a cantilever and a 
fine screw. This is very conveniently done 
by making the column in the form of a steel 
tube, with the cantilever actually inside it, 
as shown in Fig. 2, which is diagrammatic 
and not drawn to scale. The lower end of 
the tubular column is rigidly fixed in the base. 
The horizontal screw in the base bears on 
the lower end of the steel cantilever which, 
at its upper end, is rigidly fixed to the top 
of the column. By adjustment of this screw, 
the column can therefore be bent and, in 
view of the considerable mechanical advan- 
tage available, very fine displacements of the 
column can be attained. The bracket 
supporting the indicator can be located 
anywhere along the column so that the 
sensitivity of the adjustment can be varied, 
maximum displacement for a given angular 
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Fig 1.—Cantilever indicator stand for precision inspection. 
fine screw enable the vertical column to be bent 


rotation of the screw being, of course, 
obtained when the bracket is at the top of 
the column. Complete absence of backlash 
is guaranteed by the use of a limit stop in the 
adjusting screw, this stop ensuring that the 
cantilever is always stressed with its free end 
in forcible contact with the screw. A second 


stop, fixed within the tube, limits the travel 
of the screw to one or two revolutions and 
so prevents the column and cantilever being 
over-stressed. 


The base is provided with 





A cantilever and 


three supporting pads, and two side locating 
pads for use in conjunction with a straight- 
edge. 

An appreciation of the sensitivity of adjust- 
ment which the indicator stand provides may 
be gathered from the following data : 


8in (20cm) 
lin (2Smm) 
tin (3mm) 


Length of tubular column 

External diameter of tube 

Wall thickness 

Diameter of (tapered) cantilever at its free 
en hin (12-Smm) 

Diameter of (tapered) cantilever near the 

top thin (17- 5mm) 


With the bracket located at the top of the 
column and the axis of the indicator stylus 





Fig. 2—Diagram to show construction of tubular 
column and adjustable cantilever 





INDICATOR 


EXTERNAL 
TUBE 





INTERNAL 
CANTILEVER 


? LIMIT STOPS 


ADJUSTING 

















Fig. 3—Adjustable clamp making use of a spring 
steel band 


Sin (125mm) from the axis of the column, 
one revolution of the 40 t.p.i. screw produces : 

(i) An angular tilt at the top of the column 
of approximately three minutes. 

(ii) A horizontal displacement of the 
indieator stylus of approximately 0-003in 
(0-075mm). 

(iii) A vertical displacement of the indi- 
cator stylus of approximately 0-004S5in 
(O-1125mm). 

When the bracket is lowered so as to be 
half-way up the column, the horizontal 
displacement is reduced to about 0-000S5in 
(0-0125mm) and the vertical displacement to 
about 0-001 Sin (0.0375mm). 

In certain applications, the limited range 
of fine adjustment which the stand provides 
might prove to be a disadvantage in that it 
might prove difficult, when setting up on 
the work, to bring the pointer of the indicator 
on scale. When a dial test indicator is being 
used, various means for making the pre- 
liminary coarse setting readily suggest them- 
selves. When the indicator is of the type 
shown in Fig. 1, the difficulty can be over- 
come by means of the specially devised clamp 
illustrated in Fig. 3. The clamp consists of a 
hollow steel tube shaped at one end to 
provide a half-cylindrical bearing for the 
stem of the indicator and a preformed spring 
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Fig. 4—** Exploded ”’ view of universal bracket 
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steel band fastened to a rod which passes 
through the tube. The other end of the rod 
is threaded and engages with a knurled 
clamping knob bearing on the corresponding 
end of the tube. The indicator is mounted 
in the band and pulled into the half-cylindrical 
bearing by tightening the clamping knob. 
Under the control of the knob it is easy to 
obtain a smooth, sliding action which enables 
the indicator to be accurately positioned and 
further slight tightening then gives positive 
clamping. The remoteness of the clamping 
knob from the indicator is an advantage 
when space is restricted. 

The spring steel band principle has also 
been applied to provide a universal bracket,* 
enabling the indicator to be locked in virtually 
any position. Its general construction can 
be seen from the “ exploded ” view shown in 
Fig. 4. The bracket is clamped to the vertical 
column of the stand by a steel band in a 
similar manner to that already described for 
clamping the indicator. The arm supporting 
the indicator is clamped to the bracket by a 
steel band unit which is rotatable about the 
horizontal axis of the clamping screw, hence 
enabling the arm to be fixed at any angular 
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position in the vertical plane. It is therefore 
possible by the combination of the two steel 
band clamps of the bracket to move the 
indicator to any desired position, good 
clamping being effected by only two small 
diameter knobs. 

In comparison with the normal kind of 
bracket used on robust indicator stands, this 
new design is much lighter, without sacrificing 
rigidity, and hence maintains better balance 
of the stand. But perhaps the main advantage 
of this universal bracket, using spring steel 
bands, is that the various columns, arms and 
stems being clamped do not require to be 
truly cylindrical nor of uniform diameter. 
Complete interchangeability between different 
components is therefore achieved without 
resort to close tolerancing, thereby reducing 
overall costs. 

The work described above has _ been 
carried out as part of the Research Pro- 
gramme of the National Physical Laboratory 
and this article is published by permission of 
the Director of the Laboratory. 

REFERENCES 


' British Patent No. 575031. 
* British Patent Application No. 16241/59. 
* British Patent Application No. 35519/59, 


Machine for the Precise Measurement 


of Internal 


By I. 


Diameters 


G. MORGAN, M.A. and F. R. TOLMON 


4 machine, in prototype form, for precise measurement of internal diameter 
is described. The machine was developed for confirming the performance of 
existing machines for diameters up to 6in (150mm) and investigating the possibility 


of improving upon the accuracy of measurement at present obtained. 


Com- 


parative tests show agreement between the machines and that an accuracy of 


+-§ microinches (-+-0-125 micron) can be obtained. 
in routine work a final design based on the prototype is being prepared. 


To exploit this accuracy 
This 


further development will include work on the improvement of the reference standard 
of size employed. 


HE continuing demand for higher preci- 

sion in the engineering industry is nowhere 
better exemplified than in the field of internal 
measurement. Whereas before the 1939-45 
war an accuracy of +50 microinches (+14 
micron)t in the standardisation of reference 
ring gauges was adequate, except in certain 
special cases such as the manufacture of 
fuel injection pumps, it became evident 
after the war that a higher accuracy was 
generally needed. To meet the need, the 
National Physical Laboratory developed 
two machines which have been described by 
Taylerson and Turner.' These machines, 
with capacities from 0-lin to 3in (2-5mm to 
75mm) and 1-5in to 6in (38mm to 150mm) 
respectively, use the autocollimator tech- 
nique adapted for measuring small dis- 
placements and their accepted accuracy 
of measurement is +-l0Ouin (-+-0-25um). 
There is already some evidence that an even 
better accuracy would be useful in many 
branches of precision engineering, and more 
recently attention has therefore been given 
at N.P.L. to the possibility of attaining this 
better accuracy by means of the pneumatic 
gauging technique. It was considered that 
even though the objective of a higher accuracy 
might not be realised. it would be valuable to 
establish an independent technique provid- 
ing an accuracy comparable to that of the 
existing machines so that measurements 
made with these machines could be con- 
firmed. To this end the prototype machine 
described in this article and illustrated in 
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+Hereafter, for convenience, the symbols uiu for microinch, 
and um for micron will be used 


Figs. | and 4 has been built. To save initial 
expense, use has been made of existing 
equipment, primarily a Zeiss universal meas- 
uring machine, and this has limited the 
measuring range to diameters between 1- Sin 
and 3-Sin (38mm and 90mm). The experi- 
ence gained with the prototype shows that 
it will itself provide an accuracy of better 
than +10uin (+0-25um) and indicates 
every possibility of improving both accuracy 
and convenience of operation in a final 
design. Extension of the range to cover 
sizes from 0:25in to 6in (6mm to 150mm) 
should present no problem in the design 
and construction of the final machine. 


THE PRINCIPLE EMPLOYED 


The diameter of the ring to be measured 
is established by comparison with the known 
size of a reference standard of box form? 
built up from slip-gauges and lapped steel 
end-plates as shown in Fig. 2. The method 
by which the comparison is made is shown 
diagrammatically in Fig. 3. The ring and 
standard are placed side by side on a rigid 
traversing carriage. Two ball-ended styluses 
pivoting in bearings set in a fixed mounting 
above the table engage, one with the ring 
and one with the standard, and movement 
of these styluses is measured by sensitive 
indicators. Let the diameter of the ring 
be R, the known size of the standard S, and 
the diameters of the stylus balls engaging 
with ring and standard by and by, respec- 
tively. . The traversing carriage is first 
positioned so that the styluses contact the 
ring and standard as shown in Fig. 3(a). In 
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this position, let the indicator reading for 
the ring stylus be X,, and the reading for 
the standard stylus be Xs,. The carriage 
is then traversed so that the styluses contact 
the opposite sides of the ring and standard 
as shown in Fig. (3) and in this new position 
let the corresponding indicator readings be 
Xpro and Xp. 

If the movement of the carriage is L, then 


L= R—brp—(Xr2— Xr) = S— bs —(Xs2— Xx). 
Thus, 
R=S+(bp—bs)+-(Xr2—XRV—(Xs2— X51), 


and as the terms on the right-hand side of 


this expression are known the value of R 
may be calculated. 

As the terms on the right-hand side may 
be regrouped to read 

R=S+(bp—bs)+(Xn2— Xg2)—(Xri— Xs), 
the procedure can be simplified by using a 


SLIP GAUGES. 


KNOWN SIZE 





~ END PLATES 
Fig. 2 


differential indicator which records (Xp. 
Xso.) and (Xjp,-Xs,) directly. This is in 
fact done, as will be described. 


THE MEASURING EQUIPMENT 

To try out the method the equipment 
illustrated in Fig. | was built up on an 
existing Zeiss universal measuring machine. 
This machine is equipped with a traversing 
carriage A, having provision for fine 
adjustment and clamping in any desired 
position, and an overhanging head B 
which may be adjusted vertically and 
clamped in any desired position. Of the 
various facilities provided by the Zeiss 
machine these two alone are employed and 
others seen in Fig. 1, e.g. measuring micro- 
scope and scale, are not used. The massive 


Fig. 1 


and rigid construction of this machine 
makes it very suitable for the present work 
but a machine designed specifically for this 
work could be made much more compact. 
Two auxiliary tables C and D, carrying 
the ring and standard respectively, are 
mounted on the main carriage A. The 
surfaces of these tables are parallel to the 
plane of motion of the carriage. Table C 
can be traversed in a direction at right 
angles to the direction of motion of the 
carriage A. (To distinguish between these 
directions the former will be called the 
lateral direction and the latter the longitudinal 
direction.) The lateral traverse of C, accom- 
plished by means of a leadscrew operated 
by the knob £, enables the ring to be so 
positioned that when the carriage A is 
traversed the points of contact of the measur- 
ing stylus with the ring lie on a diameter. 
For this purpose it is essential that the 
motions of C and A are accurately at right 
angles to one another and the necessary 
adjustment was made and checked during 
assembly. The inherent stiffness of the lead- 
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screw system is sufficient to maintain the 
table C in a set position and there is no 
additional provision for clamping this table. 
When placed on table C the ring embraces 
a ball-ended pin protruding upwards from 
the table and is pressed against this pin by 
a movable V-shaped abutment which 
contacts the external surface of the ring. 
This abutment is marked F in Fig. 4. The 
combination of pin and abutment immedi- 
ately locates the ring in an approximately 
correct position with respect to the stylus 
so that the final setting for measurement 
may be quickly and conveniently achieved. 
Table D can be traversed over a short 
range in the longitudinal direction indepen- 
dently of the carriage A. This traverse 
provides for the necessary adjustment of the 
relative positions of the ring and standard 
in the longitudinal direction so that both 
stylus indicators may be separately zeroed. 
(This could also be accomplished by provid- 
instead for relative adjustment of the stylus 
mountings and the choice of method was 
purely a matter of convenience.) The 
motion of D is controlled by a screw-driven 
wedge permitting very sensitive adjustment 
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and the table can be fixed in any desired 
position by means of a pneumatically oper- 
ated clamping device. The reference stan- 
dard rests on table D with one of its end- 
plates in contact with an abutment, marked 
G in Fig. 4, which takes the form of a 
straight-edge set accurately at right angles 
to the direction of motion of the carriage A. 
This abutment serves to position the standard 
so that the known reference dimension, i.e. 
the perpendicular separation of the end- 
plates, is parallel to the longitudinal direction. 

The measuring styluses are seen in Fig. 4 
marked Hy, and Hs. Fig. 5 shows diagram- 
matically the construction of the stylus unit. 
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Fig. 5 


The stylus arm H pivots at its mid-point 
on a spindle J carried by precision ball- 
bearings mounted in the body K. These 
bearings are pre-loaded and_ carefully 
adjusted during assembly so as to eliminate 
lost motion whilst retaining friction-free 
rotation. At the lower end of the arm ts 
the ball 1 which contacts the ring or stan- 
dard and at the upper end is a flat lapped 
face M against which compressed air issuing 
‘from the jet NV impinges. Movement of the 
ball causes the arm to swing thus moving 
the lapped face in relation to the jet. The 
clearance between M and JN is therefore 
determined by the position of L. The jet A 
is incorporated in a conventional pneumatic 
gauging circuit so that movement of L may 
be displayed at a high magnification by an 
instrument responsive to the change in air 
pressure which results from a change in 
clearance at the jet. (The pneumatic gaug- 
ing technique is well known and has been 
described in detail elsewhere.*) 

Since the clearance between the jet N and 
the lapped face M is small (0-004in (0- 1mm) ) 
they will be brought into contact if the 
stylus is accidentally “‘ over-run” during a 
measurement. To prevent damage to either, 
the jet mounting is supported on flexible 
steel strips O so that an “ over-run ” merely 
carries it away from the locating abutment 
P. A simple arrangement of leaf springs 
attached to the arm H enables the stylus to 
be biased, in turn, in either of the two 
directions necessary for contact with the 
opposite sides of the standard or ring by the 
operation of a throw-over lever. 

The pressure responsive instruments used 
are differential liquid manometers} marked 
- Qin Fig. 1. The arrangement of the pneu- 
matic circuits is shown diagrammatically in 
Fig. 6. Compressed air is fed from the 
pressure regulator 7 to the manifold L 


tLiquicolumn units manufactured by the Sigma Instrument 


Company. Lid 
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from which the jets Ny and Ng are supplied 
via the control orifices V, and Vs. The 
pressure existing between Nz and Vx» is 
fed to one side of the differential manometer 
W,, and the pressure between Ns and Vs 
is fed to the other side of Wy. The read- 
ing of W, is thus proportional to the relative 
movement of the styluses within the range 


over which the  displacement/pressure 
characteristic of each is linear and their 
sensitivities the same. Were the linear 


range large then the manometer Wy would 
alone be sufficient for carrying out the 
measurement but as this range is in fact 
restricted it is necessary to provide means 
of ensuring that each stylus is operating 
within prescribed limits. For this purpose 
the manometers W, and Ws indicate inde- 
pendently the individual pressures in the 
measuring circuits. W, and Ws are also 
differential manometers and their balancing 
pressures are obtained by means of sub- 
sidiary circuits comprising escapement valves 
Y in association with control orifices Z. 
The valves Y are initially adjusted so that 
W, and Ws are balanced when the stylus 
units are set to the mid-points of their 
respective working ranges. The balancing 
pressures thenceforward provide pressure 
datums for setting the system in the process 
of measurement, the positions of the ring 
and standard being so adjusted that the 
readings of W, and Ws lie inside the limits 


necessary to ensure that the differential 
pressure readings of Wy, are within the 
linear range. With proper design and 


initial adjustment of Ny, Ns, Vr and Vs 
these limits are such that there is no prac- 
tical difficulty in achieving the necessary 
settings. 

Incorporated in the machine are several 
ancillary devices which facilitate setting up 
and operation. These include a pneumatic- 
ally operated device for changing the direc- 
tion of bias of the styluses, relay operated 
signal lamps to indicate the direction of bias 
and the corresponding direction of motion 
of appropriate adjustment controls, pneu- 
matically operated clamps and _ various 
additional pressure gauges. It is felt 
however, that there is no object in discussing 
these items in detail as in most cases they 
represent convenient use of already available 
components rather than the most efficient 
designs for their respective functions. 

It will be useful to note some numerical 
values relating to the various components of 
the machine. The constant supply pressure 
to the pneumatic measuring circuits, i.e. the 
output from the regulator 7 in Fig. 6 is 5 Ib 
per square inch (0-35kg per square centi- 
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metre) and the mean value of the operating 
pressure between the jets and control orifices 
is 3-7 Ib per square inch (0-26kg per square 
centimetre). A stylus displacement of 0-001lin 
(25um) gives a change in indicator liquid 
level of 10in (25cm), so that the overall 
magnification is 10,000, which was con- 
sidered suitable for the trial of the method. 
(The precision of the prototype indicates 
that a higher magnification could be em- 
ployed with advantage and it is intended to 
increase the magnification to 30,000 in the 
further development of the machine.) 

As mentioned earlier, the differential 
reading of the indicator Wp, is only valid 
when the individual styluses are positioned 
within prescribed limits. The displacement 
pressure characteristics of the two measuring 
circuits are so matched that it suffices to set 
and reset either Wz or Wg to within +-9-5in 
(-+12-5mm) liquid level displacement about 
the centre scale reading. The appropriate 
fine adjustment controls permit setting of the 
liquid level within --0-lin (-+-2-5mm) with 
ease and during all test measurements setting 
to these closer limits was carried out as 
routine. 

The alignments of the various traverses 
and abutments are toleranced on the basis 
that errors in these alignments should not 
individually introduce systematic errors of 
measurement exceeding Iyin (0-025um) for 


rings up to 6in (150mm) diameter. Calcula- 
tion showed that : 

(a) The direction of lateral motion of 
table C should be at right angles to the 


direction of motion of the carriage A to 
within 0-0005in per inch. 

(b) The straight-edge abutment on table D 
should be so aligned that the working faces 
of the end-plates of the reference standard lie 
at right angles to the direction of motion of A 
to within 0-000S5in per inch. 

(c) The surfaces of the tables C and D 
should be parallel to one another and to the 
plane of motion of A within 0-000Sin per 
inch. (This tolerance has meaning only if it 
is assumed that the support faces of the 
standard end-plates are appropriately square 
to the working faces and that the end-faces 
of the ring are likewise square to its axis. 
The former can be controlled in manufacture 
of the end-plates but, for a ring selected at 
random, the latter requires checking if not 
independently guaranteed.) 

These tolerances were easily achieved in 
the construction and assembly of the equip- 
ment and the measured misalignments do not 
in fact exceed 0-000lin per inch for (a), () 
or (c). 

The contact load of the measuring styluses 

is 10g weight lg 
weight for both styluses 











- . = in either direction of 
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tapered steel arms, the centre of each ball 
being nominally 3in (75mm) from the pivot. 
The balls were carefully selected for sphericity 
and finish but differed in diameter. This 
difference in diameter must be precisely 
known and was initially measured in a Sears 
comparator, the value obtained being 53yin 

3uin (1-35um+0:07pm). In the course of 
the tests it soon became apparent that the 
performance of the machine was such that 
this accuracy was scarcely adequate and the 
good repetition of results obtainable sug- 
gested that the machine itself offered the best 
means of determining the difference in 
diameter of the balls. This was done by 
comparing two reference standards, one 
being placed on table D and the other on 
table C in the position normally occupied 
by the ring. By transposing the standards 
from one table to the other and repeating the 
comparison the actual sizes of the standards 
were eliminated in the calculation of the 
difference in diameter of the balls. The 
value obtained was 53yin (1-35um). A 
particular advantage of this method of 
determination is that errors due to com- 
pression and bending of the stylus and 
relative movements of the supporting tables 
due to distortions which may occur when the 
carriage is traversed are included in the 
results and thus automatically taken into 
account in the measurement of a ring. The 
value determined, although treated as the 
difference in diameter of the balls, is therefore 
more properly a “ constant of the machine.” 
The fact that this value agrees precisely with 
that given by the Sears comparator merely 
shows that the cumulative effect of errors due 
to the sources mentioned above is in fact 
negligible. In the light of this agreement, the 
factor by —bs in the formula for calculating 
the ring size is taken to be S3yin--Iyin 
(1-35um-+-0-025um). 


THE MEASURING PROCEDURE 


The procedure for measuring the diameter 
of a ring is as follows. The ring is placed 
on table C so as to embrace the locating pin 
and is pushed into contact with this pin by 
the V-shaped abutment before being 
lightly clamped in position with suitable 
finger-clamps. A reference standard of the 
same nominal size to within 0-000lin 
(2:5um) is placed on table D and held in 
contact with the straight-edge abutment by 
a spring loaded plunger. The styluses are 
lowered into the ring and standard with the 
bias of each stylus set, say, to the right. The 
carriage is traversed so that the styluses 
make contact at the right-hand sides of the 
ring and standard and the manometer liquid 
levels are on scale. The settings of the 
locating abutments are such that, for con- 
venience, all three liquid levels are imme- 
diately on scale simultaneously. The lateral 
traverse of table C is now adjusted so that 
the reading of tube W, is a maximum, in 
which position the stylus is contacting the 
ring at one end of a diameter parallel to the 
direction of motion of the carriage. (Whether 
a maximum or a minimum is sought depends 
on whether contact is made on the left or 
right and on the chosen arrangement of the 
pneumatic circuit.) The carriage is then 
adjusted so that the reading of W lies within 
the prescribed setting limits mentioned 
earlier. The fine adjustment control 
on Table D is next employed to bring 
the standard into such a position that 
the reading on tube W's is also within the 
setting limits, when Wy, will indicate a 
reading near to the centre zero of the scale. 
The reading on W yp which is Xx-Xs, is 
noted. The stylus bias is now reversed and 
the carriage traversed so that contact is 
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made on the left-hand sides of the ring 
and standard and the reading on W,, again 
lies within the setting limits. The new 
reading on Wy, which is Xz.-Xso, is noted 
and the size of the ring can now be cal- 
culated from the relationship 
R—S (br bs) +(X re Xs) “CXR Xs1) 
It may be observed that, if desired, the 
fine adjustment control of table D may be 
used to set 
(Xr—- Xs) (bp bs) 
If this setting is made then, 
R=S+(Xp2 X52) 


and the second reading on tube Wp gives 
the difference in size between the ring and 
standard directly. 


PERFORMANCE TESTS 


Performance tests were carried out with 
the machine installed in an air-conditioned 
room with ambient temperature controlled 
at 20 deg. Cent. After placing the ring and 
reference standard on the machine a minimum 
period of two hours was allowed to elapse 
before making measurements so that the 
ring and standard, heated by handling, 
could settle down to a common steady 
temperature. Measurements were made 
only when the room temperature had 
remained constant within +0-1 deg. Cent. 
during this period. 

The repeatability of the machine was 
first established using a 2in (SOmm) diameter 
ring and corresponding standard. The 
carriage was repeatedly traversed, without 
disturbing either ring or standard, and 
observations were recorded as described 
earlier. These observations showed repeat- 
ability to within 2uin (0-O0S5um), i.e. to the 
limit of ** readability ’’ of the scale at 10,000 
magnification. Further tests were then 
made in which the ring and _ standard, 
either separately or simultaneously, were 
repeatedly removed from the machine and 
replaced, so that the various machine 
adjustments had to be reset between obser- 
vations. Over a protracted trial it was 
established that the results were repro- 
ducible to within 4uin (0° 1ym). 

The tests were next extended to include 
breaking down and re-assembling the refer- 
ence standard between measurements and 
it was also convenient at this stage to intro- 
duce comparisons with the two autocolli- 
mator machines. Several rings with dia- 
meters in the range from 1|-Sin to 3-Sin 
(38mm to 90mm) were measured on the 
new machine and on one or both of the 
autocollimator machines. For each size 
the same slip-gauges were used in the 
standards for all three machines. The tests 
showed that with adequate care to ensure 
proper wringing together of the slip-gauges 
and end-plates there was no significant 
variation in size of the reference standard 
on repeated breaking down and re-assembly. 
For a given ring each machine gave results 
reproducible within -+Syin (+-0-125um) 
and the mean values of the separate sets of 
observations on the different machines agreed 
to within S5yin (0-125um). 


FURTHER DEVELOPMENT 


The results of the tests described above 
represent a very satisfactory performance of 
the prototype machine and also indicate 
that the autocollimator machines are capable 
of a greater precision than hitherto realised. 
One object of the present work, namely the 
confirmation of the reliability of the auto- 
collimator machines, is fully achieved. It 
is also clear that an accuracy of better than 
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-1Quin (+0-25um) can be obtained with 
either technique. For routine work the 
pneumatic machine is more convenient to 
use than the autocollimator machines, par- 
ticularly as its readings are directly displayed 
on an open scale as opposed to being obtained 
from the setting of an optical micrometer 
eyepiece. A design is being prepared for a 
machine with a magnification of 30,000 and 
a nominal capacity from 0-25in to 6in 
(6mm to 150mm) with provision for possible 
extension of this range down to 0O-lin 
(2-5mm). 

Attention will also be paid to improve- 
ment of the reference standard. As has 
been mentioned earlier, the present form of 
box-standard is capable of high precision 
but this is dependent on careful assembly 
involving considerable handling of the slip- 
gauges and end-plates and resulting in 
appreciable rise of temperature. It may 
require several hours after assembly for the 
standard to reach an equilibrium tempera- 
ture equal to that of the ring and this 
seriously limits the amount of work which 
may be carried out on a single machine. In 
order to provide a standard which can be 
assembled by a relatively unskilled operator 
and with a minimum temperature rise it is 
hoped to replace the slip-gauges at present 
separating the end-plates (Fig. 2) by a solid 
U-section member forming a firm basic 
element to which the end-plates may be 
wrung quickly and easily. With such 
members made in nominal sizes at say, 0- Sin 
(12:5mm) intervals any desired reference 
size can be obtained by wringing slip-gauges 
to the inner face of one end-plate. The 
usefulness of such standards will depend 
on the ease with which the U-section 
members can be manufactured with the 
requisite flatness and parallelism of their 
end-faces and with sufficient stability for 
initial accuracy to be maintained. A 3in 
(75mm) prototype has been successfully 
made and a 6in (150mm) size is at present 
being made for further trials. 

Finally, it is considered that with the 
higher magnification machine now being 
designed it may well be possible to compare 
the ring and standard with such accuracy 
that uncertainty in the accepted size of any 
form of standard comprising several separate 
components wrung together would be a 
principal source of uncertainty in the 
absolute accuracy of measurement. With this 
in mind the design for the new machine 
will provide for the attachment of an inter- 
ferometer which may be used to measure 
directly, in situ, the size of the standard with 
which the ring is compared. 
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Research Laboratories for Tube 
Investments, Ltd. 


south of Cambridge, 
Tube Investments, Ltd., 
has now brought into full use a new 
block of research laboratories at Hinxton 
Hall. On September 28 fifty visitors, many 
of whom were representatives of the Press, 
were welcomed there by Sir Ben Lockspeiser, 
Director of the T.I. Research and Develop- 
ment Division. Dr. T. P. Hughes, Director 
of the Laboratory, explained the arrange- 
ments for the visit in a well-furnished lecture 
room on the first floor. 

Tube Investments, Ltd., first formed a 
research and development department in 
Birmingham in 1929 and recollection of the 
‘** Black Country” conditions in which the 
staff worked thirty years ago made the clean 
air and sunshine at the new laboratories 
notably welcome. Many of the visitors 
commented at once on the clarity of the 
atmosphere and the cleanliness of the build- 
ings and surroundings in this pleasantly 
wooded countryside. Over the years, the 
T.1. group of companies has grown until it 
now includes seventy different firms. It also 
owns or collaborates with overseas subsidiary 
and associate companies in Argentina, 
Australia, Canada, India, New Zealand, 
South Africa and Southern Rhodesia. These 
businesses employ scientific staff who handle 
in works laboratories the many day-to-day 
specific, ad hoc, questions. 

But about ten years ago the management 
decided that a much greater interest would 
need to be taken in long-term research, no 
doubt influenced by the revolutions in 
thought and practice brought about by 
developments in nuclear energy and gas 
turbines. The new laboratories at Hinxton 
Hall therefore form a part of a very large 
‘planned expansion of research and develop- 
ment facilities, which also include four 
other establishments, respectively, a tech- 
nical centre at Walsall: a department 
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Fig. 1—Hinxton Hall, the old hall has now become the administrative building 


of technical information at Birmingham : 
a computer unit at Walsall; and an 
operational research unit at Birmingham. 
It was not until 1954 that Hinxton Hall 
was acquired to act as the centre for the new 
research laboratories, which are intended to 
provide the scientific basis for much develop- 
ment work, and also to help forward funda- 
mental research in the fields of science which 
are of especial importance to the T.I. group 
of companies. While these fine new research 
laboratories were being built near Cambridge 
for fundamental studies, the T.I. group was 
also building up the technological centre at 
Walsall. The main function of the latter is 
to research into and develop process engineer- 
ing, reducing costs, improving quality, and 
introducing new products. It helps the 
development departments of the manufactur- 
ing companies with their current problems in 
production and development. 

The total staff of the T.I. Research and 
Development Division now exceeds 450, and 
of these about 150 work in the new labora- 
tories at Hinxton Hall, where the visitors 
were given an opportunity of seeing some of 
the promising lines of research and of discus- 
sing them with the senior scientists in each 
of the numerous sections. 

Most of the products of T.I. companies 
will be made from carbon steels but they 
also make tubes from stainless steels and 
from alloys of titanium, zirconium, tantalum, 
niobium, vanadium, and from pure molyb- 
denum. Special tubes are also made from 
nickel, Inconel and the Nimonic series of 
alloys, and from many other non-ferrous 
alloys. The recent inclusion of the British 
Aluminium Company, Ltd., into the T.lI. 
group has strengthened research facilities in 
the field of aluminium by making available 
the already well-known laboratory facilities 
which had been built up by the British 
Aluminium Company at another country 
mansion in Chalfont Park, Gerrards Cross, 
Bucks. Tube Investments group of factories 
throughout England and Wales divide pri- 








Fig. 2—The newly-established block of research laboratories at Hinxton Hall 


marily into divisions for steel tube, engineer- 
ing, cycle, aluminium, iron and steel, general, 
electrical and nuclear energy—so the fields 
for research are many and large. 
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Research work started in the old Hall at 
Hinxton (Fig. 1) in 1954, and the new 
laboratories (Fig. 2) were built nearby in 
1956-58. Most of the research activities have 
now been transferred to this building, leaving 
the old Hall to accommodate the library. 
conference rooms, administrative and tech- 
nical services. The total area of the new 
buildings is 32,500 square feet, on three 
floors. Here the basic scientific work is 
done for the T.l. companies. In making 
tubes, metals undergo hot and cold deforma- 
tions ; research must therefore deal with the 
properties of the materials, having in mind 
that metals are many times weaker than they 
should be according to theory. 

The following items of 
shown to the visitors : 

Electron microscopy of very thin metal 
films has been used to study the atomic 
processes occurring during the deformation 
of a wide variety of metals. The two electron 
microscopes here used have already provided 
remarkable practical confirmation of the 
metal physicists’ theory of metal deformation 
in terms of the movement and interaction 
of crystal lattice defects. Mechanical proper- 
ties of non-metallic ** whisker” crystals are 
being studied because although glass and 
ceramics are normally brittle solids they 
may show the highest strengths so far 
recorded when in the form of extremely thin 
‘whiskers or fibres,” e.g. about 1000 tons 
per square inch tensile strength for 
** whiskers ” of aluminium oxide and silicon 
carbide. A film showing the growing of 
such fibres fascinated the visitors. 

Lubrication and wear present obvious 
problems in the cold drawing of metals 
through dies. A research team is_ there- 
fore using radio-tracer techniques to study 
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Fig. 3—Micro-analyser equipment in use at Hinxton Hall. It is a new and powerful tool for metallurgists 


the wear of tungsten carbides. It has found 
that the wear is steady and not erratic as 
had previously been supposed. This research 
should prove to be valuable to many tube- 
making plants. 

Resistance welding and ultrasonic welding 
are both being studied in novel manners. 
If it proves possible to be certain about the 
geometry of current flow patterns in the 
metal being welded, more economical and 
reliable resistance welds, and indeed flash 
butt welds, should eventuate. 

Iwo basic studies were shown to the 
visitors to illustrate the influence of impur- 
ities on metal deformation. It is known that 
residual elements such as copper, tin, nickel, 
which find their way into. steel ingots 
as more and more scrap is used in the world’s 
steel furnaces, affect the workability of the 
metal. During the essential reheating opera- 
tions Oxidation occurs and these so-called 
“tramp” elements segregate at the steel 
surfaces during the preferential oxidation. 
The new X-ray scanning micro-analyser is 
being used to study this process. 

Commercially pure beryllium is _ being 
examined with the aid of the metallurgical 
microscope and a precipitation phenomenon 
has been revealed. This work may lead to 
new techniques for making tubes of this 
unusually intractable metal, which interests 
the designers of high-temperature gas-cooled 
nuclear reactors and certain missile and 
aircraft components. 

Corrosion studies are a relatively new 
section of the work, but they have become 
still more essential since stress corrosion is 
not understood in detail and can be a serious 
problem with heat exchangers. The stress- 
corrosion crack penetrates in steps; the 
alloy’s structure and state of strain playing 
important parts, as shown by optical and 
electron micrographs. There is no absolute 
scale of corrosion resistance. The relative 
performance of alloys is different in each 
environment. It is now sought to learn the 
conditions under which protective oxide 
films are stable. 

High-energy irradiation induces chemical 
reactions and research is being conducted to 
determine the scope of this technique in 
chemical synthesis and fabrication processes. 
Radiation can induce reactions in fabricated 
shaped objects, which may be a boon to 
certain manufacturers but, perhaps, a new 
threat as a subtle means of sabotage. 


The demonstrations using “Plasticine” 
models, in an attempt to establish the causes 
of off-axis punch drift in the punch piercing 
process of tube making, were easily appreci- 
ated and would have been much enjoyed by 
any scientifically minded person. Similar 
model experiments gave one a fuller under- 
standing of cross rolling techniques for 
rotary piercing and elongating operations in 
tube making. 

[wo new instruments of great interest 
were demonstrated. The X-ray scanning 
micro-analyser (Fig. 3) designed by the T.1. 
scientists specifically for work on metal- 
lurgical problems, derives from a prototype 
developed at the Cavendish Laboratory, 
Cambridge, and promises to be a powerful 
tool for metallurgical research. An electron 
beam is focused to a diameter of less than 
one micron and caused to scan the surface 
of the specimen in a similar manner to the 
beam in a television tube but rather more 
slowly. On the screen a picture is “* painted * 
of the distribution of the element selected 
over the area scanned. Point quantitative 
analyses and a linear distribution display 
are also possible. It is not yet able to 
analyse carbon and silicon and the light 
alloys but is already very useful for all the 
metals heavier than magnesium. 

The second instrument of novel design was 
appropriately the tube eccentricity meter 
and screening micrometer. Tube wall thick- 
ness variations are assessed by their electrical 
screening effect. Arising out of this work 
a remarkably sensitive micrometer device 
has been developed at Hinxton. Its versa- 
tility is such that it can be used to study 


movements of 4in or a few millionths of 


an inch. 


International Research on Blast 
Furnaces 


In all the major countries where steel is 
made the blast furnace, which smelts iron 
ore into pig iron, is the essential first step in 
the process of manufacture. The greatest 
economic yield of pig iron now comes from 
exceedingly costly furnaces, which are often 
100ft in height. But in all these steel- 
making countries increasing difficulty is 
being experienced in obtaining regular sup- 
plies of metallurgical cokes, which must be 
strong enough to withstand the weight of 





523 


the increasingly. high columns of fuel, ore, 
and flux, in these high furnaces, without 
crushing to powder and so blocking the free 
upward passage of the blast and of the 
essential ore-reducing gases. In 1951 there 
came about as a consequence the co- 
operation of interested organisations from 
no less than six different countries, 
namely : Austria, Belgium, France, Greece, 
Italy and Holland. 

Later these organisations were joined 
by the Batelle Memorial Institute of the 
U.S.A., and Great Britain participated as 
an associate. Specialists from Germany, 
Sweden, Switzerland and Jugoslavia agreed 
to take part as consultants to the committee. 

The original members assured the costs for 
five years; some then did not desire to renew 
their commitment but the European Com- 
munity for Coal and Steel (C.E.C.A.) 
agreed to assure about half of the budget for 
three years, and the Belgian and French 
Industrial Research Authorities (I.R.S.LA. 
and 1.R.S.1.D.) also stepped in to help for 
the same period. All this international 
co-operation has permitted continuous 
research on a “low furnace” erected near 
to the normally designed “ high furnace ”’ 
blast furnace plant of the S. A. Cockerill 
Ougrée at Liége, in Belgium. 

A report (No. 23 * Travaux du Comité 
International des Recherches sur Le Bas 
Fourneau, Belgique—C.E.C.A.—France”’) on 
some of this research has now been pub- 
lished. It relates to work carried out during 
1958. 

At first the experimental ** low furnace ” 
was used to study the behaviour of raw 
materials, which gave trouble in ordinary 
high blast furnaces, on producing pig iron. 
It was found that the low furnace could use 
fuels having lower mechanical strength than 
the classical metallurgical cokes. Even 
bituminous coal could be used, although the 
by-products spoilt the gas washing water, a 
matter which could be remedied if needed. 
The low furnace was able to handle much 
smaller pieces of minerals but when the size 
became smaller than 5mm operation became 
troublesome. Above a certain blast inten- 
sity the charge in the furnace became fluid- 
ised because of the small size of its con- 
stituents and caused irregular down flow and 
such excessive carry over of dust as to 
prohibit the operation. 

The appearance of such phenomena, 
which were expected, was investigated stage 
by stage using the addition of oxygen to the 
air blast, its humidification, the employment 
of high temperatures, counter pressure, and 
the addition of liquid fuel. Each of these 
additions was tested separately. It was con- 
cluded that the low furnace would suffer in 
Europe from the handicap of increased 
labour requirement, as compared with 
modern high blast furnaces. In undeveloped 
countries where the great cost of big blast 
furnaces could not yet be envisaged, the 
low furnace producing 100-200 tons of pig 
iron a day may prove to be the ideal plant, 
while the metallurgical industries are grow- 
ing up. 

However that may be there can be no 
doubt that this international experimental 
low shaft furnace offers a means of carrying 
out quickly, on a pilot plant basis, many 
tests which would take much longer on high 
blast furnaces ; indeed they would be too 
costly and would interfere with the operation 
of steel works and mills if so attempted. 
During 1958 experiments have therefore 
been conducted on the Liége low furnace 
considering it as an experimental high blast 
furnace, for which pilot plant purpose it 
has been found to be perfectly adapted. 
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Progress 
at 
Bradwell 


The fast of the twelve boiler shells 
for Bradwell nuclear power station 
was landed at Bradwell Waterside on 
October 12, after being towed by sea 
from the Thornaby-on-Tees works of 
Head Wrightson and Co., Ltd. This 
operation followed the same pattern as 
that used for the previous eleven 
boiler shells, as described in our issue 
dated May 23, 1958, page 772. Each 
shell is a vertical pressure vessel of 
1% in plate, 19ft diameter, increasing 
with a transition piece, to 20ft diameter 
at the base; the overall height is 
92ft 44in and the weight 200 tons 





























On No. 2 reactor the top cap of the pressure 
vessel will be lifted and welded in position early 
next month. Tubing is in progress on five of the 
six boilers. The gantry for the charge/discharge 
machine is to be installed in the next few weeks 
A cooling pond is being built for the temporary 
storage of irradiated fuel elements from both 
reactors ; the civil engineering works which can 
be seen in front of the reactor building in 
the TOP ILLUSTRATION are about 85 per cent 
complete. The turbine house is structurally 
complete. in the main building the first of the 
six main turbo-alternators is installed and the 
second is awaiting its low pressure rotor. Three 
main condensers and one dump condenser are 
installed. In the auxiliary turbine house where 
there will be three sets the first condenser is in 
position and is being tubed up below No. 1 turbine 
block. Equipment of the station control room 
is proceeding and the standby diesel house, 
battery room and water treatment plant are 
ready. The circulating water system, including 
pump house and offshore barrier wall with inlet 
and outlet cofferdams is nearly ¢ompleted as is 
the carbon dioxide storage plant at the north 
east corner of No. 1 reactor building. 
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No. 1 reactor is due to reach criticality towards the end 
of next year and the two-reactor station, with its net 
electrical output of 300MW is due to be completed by 
the end of 1961. Apart from minor details the building 
for No. 1 reactor is complete, as illustrated ABOVE. The 
spherical pressure vessel for this reactor has been stress 
relieved after welding on site and is ready for the pressure 
test, after which the standpipes for the reactor charge and 
control system will be installed. Clean conditions will 
then be established inside the vessel in preparation for 
the laying of the graphite core. In the pile cap area above 
the vessel the gantry for the charge/discharge machine is 
in position on its rails. The pile cap crane is installed 

Five of the six boilers (three at each end of the reactor) 
are fully tubed and the sixth is nearly complete. There is 
a blower house at ground level, below each group of three 
boilers and five of the six blowers for No. 1 reactor have 
passed their ‘‘ phase 1°’ or running test ; a general view 
of a blower house is reproduced BELOW. The burst slug 
detection equipment and the upper control rod gear are 
installed in the reactor control rooms. Some of the elec- 
trical equipment for the drives of the groups of control 
rods is illustrated LEFT. 
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LETTERS AND LITERATURE 


Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


SOCIALISM OUT OF DATE ? 

Sirn,x—As a Labour candidate in the 
recent election, I was interested to read the 
first leading article in your issue of Oc- 
tober 16. You rightly note that the Labour 
Party’s proposals were more specific than 
those of the Conservatives and go on to 
explain why, in your opinion, they were 
rejected by that part of the electorate which 
is not set in its ways. Specific or not, some 
of these proposals seem to have been mis- 
understood by your leader writer. When 
you write “‘ people who are comfortably off 
like to own their own houses and have no 
desire to see them municipalised ” you are 
doubtless correct, but irrelevant. There was 
no proposal to municipalise people’s “‘ own ” 
houses and no need, therefore, for the 
owner-occupier to be alarmed. The man 
who had cause for alarm was the man who 
owns other people’s houses—the private 
landlord. You also suggest that the re- 
nationalisation of rail transport smacks of 
pique and hope that that proposal is now 
dead. Dead indeed it is, for it was never 
raised. An industry already nationalised is 
in no need of re-nationalisation. 

Later you remark that “as a means of 
controlling an industry for the benefit of 
the community, nationalisation has, in fact, 
not proved very effective.” Surely the late 
Conservative Government’s use of the invest- 
ment programmes of nationalised industries 
as a means of controlling inflation was for 
the benefit of the community and was much 
more precise than the cumbersome use of a 
high bank rate and the credit squeeze. If 
anything, the Chancellor could have done 
with more nationalised industries for that 
purpose rather than less. 

Although there is much sense in your 
article, | have been obliged to dwell on its 
faults for they seem to show only a partial 
comprehension of Labour’s policies. Perhaps 
our fresh thinking should be directed toward 
educating the electorate. 

W. Howl 

London, N.W.11, 

October 23, 1959. 

[We should point out that we referred to 
re-nationalisation of road and rail transport. 
We would have made our meaning clearer, 
perhaps, if we had used hyphens, thus 
road-and-rail.—Ep., THE E.] 


Book Reviews 


Process Dynamics. By DONALD P. CAMPBELL. 
Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 84s. 

For many years Dr. Donald P. Campbell 

carried out research in the theory of servo- 

mechanisms as applied to dynamical systems. 

His valuable contributions in this field have 

been followed by this book on the theoretical 

analysis of processes. He had not quite 
completed the book before his untimely 


death in January, 1957, and the final prepa- 
ration of the book was undertaken by 
Dr. Page S. Buckley. 

The main theme of the book is to express 
dynamical processes (continuous or discrete) 
in terms of differential or difference equations 
and then consider the behaviour in response 
to given disturbances, where possible using 
Laplace transform methods. The difficul- 
ties encountered in dealing with continuous 
systems and non-linearities in many processes 
are outlined but not thoroughly investigated. 
Recourse is often made to a statement to 
the effect that a solution, if it is possible at 
all, must be obtained by numerical methods. 
Nevertheless, the methods of formulation are 
themselves valuable and it is not uncommon 
in practice for a neat solution, in terms of 
known functions available in a dictionary 
of transforms, to be impossible. The 
realism of the book in this respect is not 
necessarily a criticism, but it would be inter- 
esting to have seen more practical cases 
brought to a conclusion. 

The first chapter, on kinematics of material 
handling, deals with storage, the regulation 
of flow, transportation lag, mixing and 
blending. It is followed by a chapter on 
fluids in motion concerning liquid levels 
and their regulation, control of flow of 
uncompressible and compressible fluids, 
pressure regulation and dampers. The 
third chapter is called Forming, Propulsion 
and Guidance, and treats extrusion and 
casting, variable speed drive, tension control. 
Chapter four, on thermal process dynamics, 
covers convection heaters and convective 
heat transfer, liquid and vapour heat 
exchangers and the dynamic response of 
heat exchangers. In Chapter five mass 
transfer dynamics includes diffusion and 
distillation leading to chemical process 
dynamics in Chapter six which outlines 
reaction kinetics, manipulation of chemical 
reaction systems and recycling processes. 
There follows a set of problems on each 
chapter some of which, it is claimed, may 
not have solutions. 

The book is of interest to engineers who 
are not already experts in servo-mechanisms 
theory and who are looking for guidance in 
applying feedback theory to process control 
problems. It assumes a knowledge of the 
solutions of ordinary and partial differential 
equations using Laplace transformation 
methods. To the expert in servo-mechanism 
theory applied to electro-mechanical systems, 
this book of Dr. Campbell’s efforts to 
explain the dynamics of various processes 
will be a stimulating example to follow. 


Radio Stations: Installation, Design and 
Practice. By G. A. CHAPPEL. Pergamon 
Press, Ltd., 4 and 5, Fitzroy Square, 
London, W.1. Price 50s. 

Tuis book is concerned with every aspect of 

radio transmitters and receivers except the 

details and principles of their circuits. The 
contents can be judged from the following 
list of chapter titles: ‘* Building Sites,” 

‘** Buildings,” “Masts and Towers,” 

“Transmission Lines,” “Aerial Systems,” 

“Transmission-line Switching Systems,” 

“Electrical Wiring,” ‘“‘ Control Units,” 

** Equipment Racks,” “* Message-distribution 

Systems and Workshops.” Appendices are 

devoted to “ Fault-finding Procedure” ; 


‘“* Maintenance Methods,” ** Procedures and 
Organisation” ; “A Selection of Control 
Systems.” It is claimed on the jacket of the 
book that this is the first complete work on 
the installation and design of radio stations. 
This is not true, but it is certainly one of the 
few books that exist on the subject. The 
author deserves congratulations on tackling 
a book on such a wide diversity of subjects. 
But it is, of course, too much to expect a 
single author to be an expert on all these 
subjects, and there are a number of errors. 
Unfortunately, too, long words are very 
often preferred to short ones and complex 
syntax to simple. We sometimes found it 
difficult to extract any meaning at all. 
Doubtless there is much good material in 
the book : it is a pity so much trouble is 
required to extricate it. 


Contribution a lV’Analyse de la Turbulence 
associée 4 des vitesses moyennes. By A. 
CrayYA. Publications Scientifiques et Tech- 
niques du Ministére de l’Air, No. 345. Paris: 
Magasin C.T.O.: 2, Avenue de la Porte- 
d’Issy, Paris (1Se). Price Fr.1480. 

THE present research report deals with the 
anisotropic turbulence normally met with, 
e.g. in ducts, and seeks to analyse its struc- 
ture. To this end the case is considered 
where average velocities are linearly dis- 
tributed in space and the associated tur- 
bulence is homogeneous but anisotropic. 
The mean flow has a distorting influence on 
the downstream velocity fluctuations, the 
mechanism being given by the correlation 
equations between two and three points and 
their Fourier transforms. as shown in Chapter 
1, while the following section demonstrates 
that an important simplification can be made 
if the fluid is considered incompressible. The 
original equations are transformed into 
reduced equations ; a particularly important 
case is discussed, in which the flow reduces 
to a single distortion. The final chapter 
reverts to the starting point of the investiga- 
tion, the study of the mean velocities and 
pressures, and those of the derivatives of the 
velocity. 


Books Reccived 


Interavia ABC, World Directory of Aviation and 
Astronautics, 1959, Interavia, Geneva 11, Switzer- 
land. Price 80s. 


The British Engineers’ Handbook, 1959. The British 
Engineers’ Association, 32, Victoria Street, London, 
S.W.1. Price 21s. 

The Structure of Metals: A Modern Conception. 
Iliffe and Sons, Ltd., Dorset House, Stamford Street, 
London, S.E.1. Price 25s. 

Reading German for Scientists. By H. Eichner and 
H. Hein. Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 30s. 

Singularitdétentheorie der Fliigelgitter. By L. Meyer. 
Verlag Leemann A.G., Arbenzstrasse 20, Postfach, 
Ziirich 34, Switzerland. Price Sw.Fr.28. 


Enjoy Work and Get Fun Out of Life. By A. O. 
Battista. Elliot Right Way Books, Kingswood 
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Proposed Site for Thermonuclear 
Research Establishment 


THe United Kingdom Atomic’ Energy 
Authority intends to apply for planning per- 
mission to acquire a site of about 175 acres 
inside the perimeter of the Royal Naval Airfield 
at Culham, Oxfordshire, and to develop this 
site as a new research establishment. It would 
be used for research into controlled thermo- 
nuclear reactions and plasma physics and the 
study of nuclear fusion as a possible source of 
industrial power. Most of the thermonuclear 
research now carried on at Harwell and Alder- 
maston would be moved to the new establish- 
ment. It may be recalled that just over a year 
ago the Authority decided that the controlled 
thermonuclear project should be moved from 
the Atomic Energy Research Establishment at 
Harwell because Harwell was becoming too 
large for convenient management. It was 
originally thought that a suitable location would 
be the new research establishment then being 
developed at Winfrith Heath in Dorset. On 
reconsideration it was decided that, because the 
project would, for some years, be concerned with 
basic studies, preference should be given to a 
site nearer the Atomic Energy Research Estab- 
lishment and the National Institute for Nuclear 
Research (both at Harwell) and to Oxford 
University. Culham was found to be the best 
site of adequate size and with the necessary 
good communications to meet this requirement. 

One of the first tasks at the new site, ifapproved, 
would be the construction of ** [.C.S.E.”° (Inter- 
mediate Current Stability Experiments), a large 
machine which, as announced at the Authority's 
annual press conference in July, will incorporate 
the results of experience with * Zeta” and of 
other studies in this field, both at home and 
abroad 

It is planned that the total numbers employed 
at the proposed new establishment will rise to 
1000 and that this figure will be reached within 


four or five years 


Radar and Navigational Aids 


THE inaugural meeting of the Radar and 
Navigational Aids Group, British Institution of 
Radio Engineers, was held in London on 
October 28, under the chairmanship of Professor 
E. EF. Zepler, president of the Institution. Three 
short addresses were given, two of them dealing 
with the history of radio and radar navigation 
at sea and in the air, and the third with future 
trends in these applications. 

Captain J. D. Elvish, group marine superin- 
tendent and a director of the British and Com- 
monwealth Shipping Company, Ltd., spoke on 
‘Radio—Its Impact on Shipping.” His talk 
mentioned early experiments and the subse- 
quent commercial equipment of ocean-going 
vessels, and proceeded to review the evolution 
of navigational aids as distinct from radio 
communication facilities. The influence of two 
wars was discussed, and finally a résumé was 
given of legislation directly caused by the 
advent of radio at sea 

Air Marshal Sir Raymond G. Hart, Director 
of the Radio Industry Council, and Controller 
of Engineering and Equipment at the Air 
Ministry from 1956-59, presented “A_ His- 
torical Survey of Radio and Radar Aids to 
Aircraft Navigation." He traced the parallel 
evolution of radio and aeronautics in the same 
generation in relation to applications of radio 
to air navigation, with special reference to 
radio techniques adopted for increasing the 
effectiveness of aircraft as weapons of war. 

Mr. Caradoc Williams reviewed “ Future 
Trends in Radio and Radar Navigation.” He 
commented on existing techniques and suggested 
the need for devoting more technological effort 
to the subject of collision warning and preven- 
tion, both for ships and aircraft. In future 


inertial systems of navigation were likely to be 
used in conjunction with radio position fixing 
to provide accurate indication of aircraft move- 
ment between radio fixes. The science of radio 
astronomy might provide techniques comple- 
mentary to astro-navigation, and there were 
already indications that earth satellites might be 
used for radio navigational purposes. For 
berthing ships, closed circuit television trans- 
mission of the harbour radar display and other 
information might be useful. 

In areas of high air traffic density the intro- 
duction of electronic air movement stores and 
computers was likely to become a necessity in 
the next few years. It was envisaged that a 
flight plan would be accepted or rejected by 
examining it in the computer store for com- 
patability with other aircraft movements. To 
some extent digital communications were likely 
to take the place of radio telephony communica- 
tion with aircraft because many aircraft could 
be served simultaneously with discrete informa- 
tion at a high information rate by time division 
multiplex on a single frequency channel. Digital 
data were very suitable for aircraft position 
fixing and altitude reporting, being in a form 
appropriate to electronic computers. 


Improvements at King George Dock, 
Hull 


THE British Transport Commission has author- 
ised a £4,750,000 scheme of improvements at 
King George Dock, Hull; it includes the 
extension of three quays, the provision of 
additional transit sheds, cranes, grain elevators 
and silo accommodation. 

The main expenditure, amounting to over 
£2,000,000, will be on the north side where 
No. | quay will be extended from 1270ft to 
3700ft by converting the present echelon for- 
mation into a straight wharf and removing the 
redundant coal loading plant. This will provide, 
along the entire length of the north side, simul- 
taneous berthing accommodation for six of the 
largest ships using the dock. Four additional 
single-storey transit sheds are also to be built with 
a total floor area of 260,000 square feet, and ten 
additional electric cranes, each of 6 tons capacity. 

Other principal improvements are at quays 
12, 11, 7 and 3. They include two single-storey 
transit sheds with a total floor area of 150,000 
square feet, and improved rail and road facil- 
ities at No. 12 quay, thus completing the 
modernisation of the quay, which was formerly 
timber built and has recently been reconstructed 
in concrete. At No. 11 quay replacement of the 
existing timber-built quay, used for repair of 
vessels afloat, by a reinforced concrete structure 
is envisaged with extension from 275ft to 600ft : 
and provision of a 10-ton electric portal crane. 

Quay No. 7 is to be extended from 450ft to 
600ft, four 10-ton electric cranes for discharging 
bulk dry cargoes by grab are to be installed, 
and extensive railway facilities laid. Two 
pneumatic grain elevators in addition to 
four already installed on North Quay, will 
be provided at quay No. 3, and there will 
also be one extra floating elevator with a capacity 
of 200 tons per hour, as well as extension of 
silo accommodation from 40,000 tons to 60,000 
tons. 

The whole scheme includes a sum of £150,000 
for a modern fleet of mobile cranes, fork-lift 
trucks and other mechanical aids to ensure 
efficient ‘movement of goods in the transit sheds. 

King George Dock, which was built jointly 
by the former North Eastern and Hull and 
Barnsley Railway Companies and opened in 
1914, is the largest of the eleven docks in the 
Port of Hull owned and managed by the British 
Transport Commission. It is capable of admit- 
ting on all tides vessels drawing up to about 
27ft, but some ocean cargo ships do not have 
free access because of their greater draught. 
The Commission is, therefore, undertaking a 


hydrographic survey of the conditions around 
the dock entrance with a view to introducing 
measures that would enable larger vessels to 
enter or leave on all tides. This may be accom- 
plished by installing impounding pumps to 
transfer water from the river into the dock and 
so raise the minimum level on the inner sill by 
approximately 4ft. 


Mendlesham Television Station 

THe Mendlesham transmitting station of the 
Independent Television Authority began the 
transmission of programmes provided by Anglia 
Television, Norwich, on October 27. The 
programme transmitters have been supplied by 
the Television Department of Pye, Ltd., Cam- 
bridge, and an engineers’ supervisory link, 
comprising one fixed and three mobile micro- 
wave stations by Pye Telecommunications, Ltd., 
Cambridge. The contractor for programme 
microwave link equipment in connection with 
the station was Marconi’s Wireless Telegraph 
Company, Ltd., Chelmsford, Essex. This con- 
sists of a duplicated unidirectional link from 
London with three repeater stations and uses 
the company’s ** HM200” travelling wave tube 
equipments. 

An unsymmetrical radiation pattern was 
necessary in order to provide strong signals in 
the directions of Norwich, Peterborough, Cam- 
bridge and Colchester, but to meet international 
planning requirements by reducing radiation 
drastically towards London, the South Coast 
and the Amiens areas. For this purpose a new 
form of aerial system, known as the ** Mesney ” 
was designed by E.M.I. Electronics, Ltd., 
Hayes, Middlesex, which has the additional 
characteristic that because fewer feed points are 
necessary than normal, the de-icing problem is 
simplified and overall complexity reduced. The 
1000ft mast—the tallest in the Commonwealth 
is triangular in section with sides 6ft 6in wide 
at the aerial section. The aerial system consist- 
of two bays, each 50ft long, and provides exceps 
tionally high gain, enabling a comparatively 
low input of 8kW from the transmitters to give 
an effective radiated power of 200kW in the 
desired directions. 

British Insulated Callender’s Construction 
Company, Ltd., 30, Leicester Square, London, 
W.C.2, was responsible for the design and 
erection of the aerial supporting mast, and the 
steelwork was fabricated by Painter Brothers. 
Ltd., Hereford. Mendlesham is the ninth 
transmitting station to be built by the In- 
dependent Television Authority, and _ raises 
the proportion of the population of the United 
Kingdom within one or other of the I.T.A 
service areas to 90 per cent. 


Bearing Pads for Bridges and other 


Structures 

A BEARING pad made of natural rubber. 
reinforced with steel, has been introduced by 
P.S.C. Equipment, Ltd., Arundel Road. The 
Industrial Estate, Uxbridge, Middlesex. The 
rubber is bonded between two thin sheets of 
steel, to form a sandwich, the greater thicknesses 
being obtained by building up these sandwiches. 
All movement, including shear and rotation of 
the bearing is taken up by the rubber itself 
The pads are made in any size, but the size and 
shape necessary for an individual structure may 
be calculated from data supplied on a simple 
form. “ Freyssi’’ pads as they are called. are 
claimed to last for many years, probably for 
the life of the structure, but if they have to be 
replaced the operation is simple, the makers 
assert. Furthermore, it is considered that the 
cost of pads for spans up to about 120ft is less 
than that of steel bearings, but it may be rather 
more for longer spans. 

[Reply Card No. E.5265] 





eater 








Oct. 30, 1959 





THE ENGINEER 





Site of the high-pressure gasification plant at Westfield in Fife. This plant is expected to be producing 
15,000,000 cubic feet of gas a day from low grade coal by early 1961. A second stage, due for com- 
pletion by September, 1962, will double production 


High-Pressure Gasification Plant in 
Scotland 


IN our issue of March 7, 1958, brief mention 
was made of the order placed by the Scottish 
Gas Board for the installation of a Lurgi plant 
for making gas from low-grade coal at a new 
works at Westfield in Fife. The work of clearing 
the 48-acre site and laying foundations for the 
plant was started in the summer of 1958 and, 
at the invitation of the Scottish Gas Board, we 


recently visited Westfield to see the progress of 


work to date. Some particulars of this interesting 
scheme, the first of its kind in this country, are 
worth recording before we deal with the work 
which has been completed. 

For the new gas works it is proposed to take 
low-grade coal by a belt conveyor system directly 
from the washery of a nearby opencast working. 
This coal, containing up to 25 per cent ash and 
16 per cent moisture, is to be completely gasified, 
leaving only ash to be disposed of in worked-out 
parts of the coal winning site. Initially, the 
plant, which will cost some £6,600,000, will have 
an output of 15,000,000 cubic feet of gas a day 
and take about 266,000 tons of coal a year. 
In a second stage of development coal consump- 
tion will increase to 400,000 tons a year, and ina 
third stage to 600,000 tons a year when the 
gas output will be 30,000,000 cubic feet a day. 
The workings have a potential output of 600,000 
tons of coal a year, and at this rate their produc- 
tive life will be twenty to twenty-five years 
When no further coal is available from the open- 
cast workings, low-grade small coal will be 
taken from other mines in Scotland. 

It is expected that gas making will begin 
towards the end of next year. The works are 
being connected by a high and medium pressure 
grid mains system over an area extending from 
the counties of Perth and Angus in the north- 
east and through the counties of Kinross, Fife 
and Stirlingshire to Lanarkshire in the south- 
west, and to the Lothians. With this grid, which 
will have an overall length of 133 miles, the total 
cost of the scheme will be nearly £8,500,000. 

Unwashed opencast coal will be delivered on 
the belt conveyor to a crushing and screening 
house. where the fin to Ijin will be taken for 
gasification to the storage bins of the Lurgi 
plant. The smaller coal will be diverted to a 
boiler plant used to provide the large quantities 
of steam required in the Lurgi process, in which 
gas is made by the reaction with coal of steam 
and oxygen under high pressure. To supply the 
necessary oxygen a tonnage plant is being 
installed on the site. The gas produced in the 
Lurgi gasifiers will have a heating value of just 
over 400 B.Th.U. per cubic foot and in the first 
stage will be enriched to 450 B.Th.U. by the 
addition of butane, to be obtained from the 
Grangemouth refinery. 

The gasifiers are being provided under an 


agreement made between Humphreys and 
Glasgow, Ltd., the main contractor for the 
plant, in association with the Power Gas Cor- 
poration, Ltd., and the firm of Lurgi of Frank- 
furt. The three gasifiers to be installed in the 
first part of the scheme are being supplied from 
Germany and those supplied under the subse- 
quent developments will be made in this country. 
Each of these welded pressure vessels is 9ft 10in 
diameter, 28ft long and weighs some 50 tons. 
They are designed for a working pressure of 
about 25 atmospheres, and when in full produc- 
tion each will require 240 tons of coal, 60 tons 
of oxygen and 220 tons of steam daily to produce 
some 7,500,000 cubic feet of gas a day. 

The * Tonnix *’ oxygen plant being supplied 
by British Oxygen Linde, Ltd., incorporates 
means of drawing off and storing oxygen in 
liquid form. The storage capacity for 550 tons 
of oxygen will enable full gas production to be 
maintained for an appreciable time when the 
oxygen plant has to be stopped for maintenance 
work. For steam supply purposes, Babcock and 
Wilcox, Ltd., is installing two ‘ Igna-fluid ” 
stoker-fired boilers designed to run on the low- 
grade fuel available. 

Tower purifiers of the Bischoff design, being 
supplied by Newton Chambers and Co., Ltd., 
for high-pressure operation, will have a capacity 
for 30,000,000 cubic feet of gas a day. These 
purifiers will remove traces of hydrogen sulphide 
remaining in the gas after it has been cooled 
and passed through a Benfield washing plant, 
the primary purpose of which is to remove 
carbon dioxide. After purification there will 
remain sufficient pressure in the gas production 
stream to distribute the gas through the grid 
system. 

The pipeline which will carry the gas to local 
grid systems round Glasgow, Perth and Dundee 
is designed for a maximum working pressure of 
300 Ib per square inch, and it will include some 
75 miles of 12in diameter line with 58 miles of 
branch line ranging from 8in to 3in diameter. 
The pipes of seamless drawn steel are being 
supplied in lengths of 25ft to 45ft and they are 
being laid by a number of squads of men using 
similar mechanical equipment and methods to 
those in oilfield pipeline construction. _ Each 
squad, under favourable conditions, can lay a 
1} miles long section in a week. As each section 
is completed, it is first subjected to an air pressure 
test and then under hydraulic pressure at 
450 lb per square inch. 

The general appearance of the Westfield gas 
works site a week or so ago is shown by the 
photograph we reproduce on this page. The 
four towers of the Benfield plant have been 
erected and are now being filled with their rings 
before the piping and installation work is put in 
hand. The steelwork for the oxygen plant 
building has been completed and much of the 
brickwork laid. The steel framework of the 
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Lurgi gasifier house has been completed and the 
first two gasifiers slung into position. Work is 
now proceeding on the coal bunkers above the 
gasifiers and all is ready for the installation of 
the third gasifier to be installed under the first 
part of the scheme. Our photograph was taken 
before the gasifiers were installed but the frame- 
work of the building can be seen in front of the 
large Benfield tower on the right of the group. 
On the left in front of the towers are the two 
benzole absorber towers. A lock gas holder is 
under construction (on the right of the photo- 
graph) and in front of it are the foundations for 
an effluent tank. 

The foundation work has been practically 
completed for all the other plant, including the 
boiler house, a substation and waste gas disposal 
plant. 


Printed Circuit Connections 


WE are informed by Simmonds Aerocessories, 
Ltd., Treforest, Pontypridd, Glamorgan, a 
member of the Firth Cleveland Group of Com- 
panies, that several developments have taken 
place in the application of “Spire Speed” 
fastenings to printed circuit connections. The 
“Spire Speed’? nut (S.N.O. 2567) has been 
adapted for connecting main leads to circuits of 
this kind by forming it with a flange which 
clips over the edge of the panel and upturned 
sounds which hold a spade terminal steady 
against vibration and prevent it from turning 
when the screw is tightened into the fixing hole. 

The stand-off tag (S.C.O. 2755) in its printed 
circuit form provides a means of connecting 
flying leads to the printed wiring. It can be 
fitted into a */,,in diameter hole, in which it is 
maintained vertical by a pair of spring steel 
legs biting into the sides, and can then be sol- 
dered to the printed circuit at the same time as 
the other components. 

Various individual problems have also been 
overcome by the use of the series cf fastenings, 
such as the attachment of plastic extensions to 
line control shafts, mounting screening cans on 
printed circuit panels, and insulated fixings for 
sheet metal using nuts with a floating nylon 
insert which receives a self-tapping screw. A 
special trimmer was developed in co-operation 
with one manufacturer for installation in a 
limited space. The difficulty was overcome by 
using a disc of in diameter copper to form 
one plate, which was connected to the grid 
side of the circuit ; the “ earthy’ plate of the 
trimmer consisted of the head of the adjusting 
screw, and this was connected into the circuit 
by an S.N.O. 2470 fastening. A mica washer 
0-001in thick formed the dielectric. 

[Reply Card No. E5272] 


Precision Clinometer 


A MICROPTIC precision clinometer which 
reads direct to 1 second of arc, with estimation 
to 0:5 second, over an an angular range of 
0-360 deg., has been introduced by Hilger and 
Watts, Ltd., 98, St. Pancras Way, London, 
N.W.1. With it inclinations are measured by 
reference to a horizontal plane, indicated by an 
incorporated spirit-level and repetition of bubble 
settings to | second of arc is made possible by 
an optical coincidence-reading system and a 
slow-motion setting control. 

The circular glass scale is totally enclosed and 
the micrometer microscope eliminates any 
eccentricity effects in the circle by automatically 
averaging sub-divisions made on two sides of 
the circle. The microscope eyepiece is inclined 
at an angle of 45 deg. and is rotatable. 

The steel base of the instrument has two lapped 
sides square to each other for reference pur- 
poses and three lapped supports on the back of 
the clinometer enable it to be used in the hori- 
zontal position. Accessories available include a 
worktable for measuring angular displacements 
of small parts, and an adjustable reflector which, 
in conjunction with an auto-collimator, can be 
used for setting out angles. Both of these 
accessories are interchangeable with the spirit- 
level unit. The microscope-reading system and 
the spirit-level are illuminated by separate low- 
voltage lamps. 
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<JI™. 





ENGINEER 





THE 








The first of five 200MW turbo-generators at High Marnham power station 


First 200MW Set at High Marnham 


THe first 200MW_ steam = turbo-generator 
unit in Great Britain went into service at 
the High Marnham power station of the Central 
Electricity Generating Board on October 15 
The turbo-generator was built by The English 
Electric Company, Ltd., and the associated 
boilers by International Combustion, Ltd. This 
200MW unit is the first of five to be installed at 
High Marnham, near Retford, Notts. 

The turbine was described in an article on 

Large High-Pressure High Temperature Steam 
rurbines ** by John Caldwell in our issue dated 
June 15, 1956, Vol. 201, page 662. 

It will be recalled that the turbine is a hori- 
zontal three-cylinder 3000 r.p.m. machine having 
a double-casing high-pressure cylinder with 
impulse blading. Steam (2350lb per square 
inch gauge and 1050 deg. Fah. at the turbine 
stop valve) enters the nozzle chamber in the h.p. 
cylinder through two pipes in the middle of 
its length and flows through eight stages of 
impulse blading (contained by the inner casing) 
On 


away from the driving end of the set 
leaving this impulse blading, at 837 Ib per square 
inch absolute and 793 deg. Fah., the steam 


flows between the inner and outer casings and 
returns to the middle of the h.p. cylinder and 
then traverses four more stages of impulse 


blading towards the alternator end of the 
cylinder. After this expansion the steam is at 
490 Ib per square inch absolute and 667 deg. 
Fah., and is taken to the reheater whence it 
passes to the i.p. cylinder at 4301b per square 
inch absolute and 1000 deg. Fah. The Lp. 
cylinder has an inner casing to house three of 
the eight rows of impulse blading. The i-p. 
rotor and one section of the three-flow Lp. 
expansion are combined on one shaft. Between 
these two groups of blading (ip. and Lp.) 
steam is taken by overhead connecting pipes 
to the double-flow L.p. cylinder. Bled steam for 
the lower stages of feed heating is taken from 
the twin-flow Lp. expansions only, no steam 
being bled from the I.p. expansion in the i.p./I.p. 
cylinder. All three I.p. expansions exhaust into 
a common exhaust chamber and a single shell 
condenser at a vacuum of 28-7in Hg at the 
most economical and continuous maximum 
rating of the set when using cooling water at 
60 deg. Fah. 

The condensing plant, which was made at 
the Netherton works of The English Electric 
Company, Ltd., includes a 115,000 square feet 
single-shell condenser, two full-duty extraction 
pumps, three 50 per cent duty rotary Leblanc 
type main air pumps and two quick-starting 
exhausters. 

There is a six-stage feed water system giving 


‘ Ages AY tes 





Turbine rotors of 200MW set in position on bottom half casing 


a maximum temperature of 460 deg. Fah. at 
continuous maximum rating. Feed water de- 
aeration is supplied with provision for off-load 
de-aeration. 

The secondary governor, which includes in its 
layout magnetic amplifiers, has been designed 
to reduce overspeed after load rejection by faster 
closure of the throttle valves. 

In the alternator hydrogen is used for direct 
cooling of the stator and rotor conductors at a 
rated gas pressure of 30 lb per square inch gauge. 
Generation is at 16:5kV, the design power 
factor being 0-9, short circuit ratio 0-75, and 
rated phase current 7780A. 

The hydrogen gas is circulated through the 
hollow conductors by means of an axial, multi- 
stage blower mounted in the upper part of the 
stator frame and driven via a cardan shaft and 
flexible couplings from the exciter gearbox. 
The hydrogen coolers are arranged longitudin- 
ally in the upper part of the stator frame and 
are so divided on the gas side that the gas is 
cooled before entering the blower and again 
after leaving it. 

The exciter, which is driven through reduction 
gearing from the main shaft at 750 r.p.m., has a 
maximum rating of 3000A at 520V. Coupled 
to it is a control exciter operating in conjunc- 
tion with the “*MAEX”’ continuously-acting 
magnetic-amplifier automatic voltage regulators. 
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Control of Sulphur in Liquid Fuel 
Firing 

WE are informed by Combustion Chemicals 
Ltd., 33, Dorset Square, London, N.W.1, that 
it has completed a full-scale trial on an opera- 
tional boiler burning heavy residual fuel oil, 
to determine the reduction in sulphur dioxide 
and sulphur trioxide in flue gases. The trial 
was conducted by the National Test Laboratory 
in Paris and it is concluded from the results that 
* Desulfurol *’ sulphur inhibitor and fuel oil 
improver, when added to residual fuel oils at 
one part per 1000, not only largely inhibits the 
formation of sulphur oxides, but also improves 
certain qualities of the fuel oil. CO, levels and 
steam Output are increased and flame tempera- 
tures are higher. It is claimed that the control 
of sulphur exercised by the addition of “* Desul- 
furol’’ to fuel oil in the storage tanks leads to 
a reduction in the build-up of sulphate scale 
and acidic soot deposits and also in sulphur 
fumes and sulphur contamination. Below are 
extracts of the full report which states that for 
the trial a Babcock and Wilcox boiler having a 
total heating surface area of 323 square feet 
was used, and No. 2 Heavy Residual fuel oil, 
having a viscosity of 2200 seconds Redwood 
No. | and sulphur content of 3-88 per cent. 
The test, using internationally accepted proce- 
dures, was to determine the effect of ** Desul- 
furol”’ treatment on: the CO, percentage in 
the flue gases ; the SO, and SO, levels in the 
flue gases ; and the flame temperature : 


Untreated Treated 

fuel oil fuel oil 
Preheat temperature, deg. Fah | 198 | 167 
Ambient temperature, deg. Fah | 92 | 85 
Air heater outlet temperature, deg. Fah.| 510 | 455 
Steam output. pound per hour ... | 1934 | 2067 
CO, percentage 10°8 12-3 
CO percentage | 0-15 | 0-10 
O, percentage | s | 4 
SO, average of three tests 4-38 j 3°12 
SO, average of three tests ' 0-049 0-018 


(expressed as grammes per cubic metre of gas at 0 deg. Cent.) 


Flame temperature | 
30cm from burner tip, deg. Fah j 2444 | 2506 
60 cm from burner tip, deg. Fah 2245 } 2390 
100em from burver tip, dee. Fah 2499 2192 
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Self-Locking Clamping Drill Jigs 

A DESIGN of lever-operated clamping Jig now 
made by F. Pratt and Co., Ltd., Halifax, under 
licence from N. A. Woodworth Company, of 
the United States, is available in five models. 
With interchangeable parts, eighteen sizes are 
covered to provide for workpieces with areas from 





Lever operated self-locking ** Cone-Lok ”’ jig 


lin square to 12in by Yin. The general design 
and operating principle of these jigs can be seen 
in the photograph we reproduce. 

Each jig consists essentially of a heavy cast 
base, incorporating a table, and a head guided 
on vertical columns. The head is raised and 
lowered to unclamp and clamp components on 
the table through a shaft actuated by a helical 
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rack and pinion. As the handle on the pinion 
spindle is swung over to draw the head down on 
to the component, cones at each end of the 
spindle impart a proportional locking effect as 
the clamping load of the head on the component 
increases. This clamping and locking action is 
imparted at any point during the downward 
movement of the head so that irregularities in 
component height are automatically compen- 
sated. 

Heads are made in a number of different forms 
for these ** Cone-Lok”’ jigs, and they can be 
either directly drilled and bushed or titted with 
interchangeable dowelled bush plates. The 
smaller capacity jigs have overhung heads such 
as that shown in the illustration, whilst heavy 
duty jigs have bridge design heads. 

[Reply Card No. E5292] 


Sliding Table Saw Bench 


A RECENT addition to the woodworking 
machinery made by Wadkin, Ltd., Leicester, is a 
10in sliding table dimension saw bench designed 
to work to precision limits at high production 
rates. This machine with its tilting saw and 
range of fences and cutting-off gauges is designed 
for cutting straight, angular or compound 
angles and straight or bevel ripping work. 

The machine has a cast body mounted on a 
welded steel sub-base and its table is made in 
two sections. A fixed table on the right of the 
saw is 20in wide by 28in deep, and the sliding 
table on its left is 14in wide by 28in deep. This 
left-hand table runs on two steel rods and four 





10in sliding table dimension saw bench 


ball-bearing mounted grooved rollers incorporat- 
ing adjustment means to take up wear. A 
ripping fence which runs across the full width 
of the table moves on two ground guide bars 
and can be clamped in position by a single 
cam-lock lever. The graduated front bar of the 
fence has means of tine screw adjustment for 
precision setting. 

The saw spindle is mounted on sealed ball- 
bearings and its rise and fall movements and 
canting settings are effected through worm and 
gear quadrant by handwheels fitted with locks. 
A graduated scale shows the angle of saw cant 
and with the saw at right angles the maximum 
depth of cut is 3in. If required dado or groov- 
ing sets up to 6in by {fin or circular moulding 
cutter-blocks up to 4gin diameter by {in can 
be fitted on the machine. There is also available 
an extension sliding table with outer floor 
supports which gives a cut-off length of 80in 
using a turnover stop with the stop bar in 
extreme position. A fixed extension table can 
also be fitted to the right of the saw which 
increases the distance between the saw and 
ripping fence to 48in. 

The equipment supplied with the saw bench 
includes a double mitre fence using either back 
or front, a straight cross-cutting fence, and two 
interchangeable stop bars with turnover stops 
for use with these fences. A swivelling mitre 
fence, which can be used on either side of the 
saw, will give any cutting angle for angular or 
compound angular sawing. 

{Reply Card No. E5293] 
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Variable Transformer 


AN addition to the Philips range of variable 
transformers, which in the 240/250V_ range 
previously had a maximum secondary rating of 
8A, is the “* E401/200,’ which on a 240V, 50 c/s 
supply provides an output voltage continuously 
variable from zero to 270V at a nominal current 
of 20A. We are informed by Research and 
Control Instruments, Ltd., Instrument House, 
207, King’s Cross Road, London, W.C.1—sole 
distributor for these transformers in the United 
Kingdom—that an important reduction in size 





Continuously-variable, strip-wound auto-transformer 
with grain-oriented core 


for a variable transformer of this rating has been 
achieved by a grain-oriented core with strip- 
wound auto-transformer winding. With the 
bench-mounting model illustrated, the overall 
diameter of the circular case is 12}in, while in 
the skeleton version for panel mounting this 
dimension is further reduced, and connections 
are made to terminals on the underside of the 
unit instead of to the projecting terminal box 
seen in the illustration. Adaptor plates are 
available for alternative fixing centres. The 
height of the transformer as illustrated is 6in to the 
underside of the adjusting knob. Transformers 
can also be supplied in a motor-driven form. 

A counterbalanced brush arm provides a 
low-torque movement over the 320 deg. scale 
and, in addition to making for smooth operation, 
facilitates control of the transformers when 
coupled for series, parallel or three-phase use. 
For this purpose the transformers are stacked 
vertically, and coupling is facilitated in the present 
design by a more easily reversible spindle. 

Tne contact arrangement is of multi-brush, 
self-aligning form and operates on a track coated 
with silver alloy to minimise oxidation. 

{Reply Card No. E5294] 


High-Speed Digital Computer 

FOLLOWING the recent announcement by the 
National Research Development Corporation 
that it is supporting the development of ** Atlas,” 
a large-capacity high-speed fully transistorised 
digital computer, Ferranti, Ltd., Hollinwood, 
Lancs, stated recently that “* Atlas’’ would be 
of the order of a hundred times faster than 
“Mercury,” at present the fastest electronic 
computer in Europe. Computer engineers of 
Manchester University and Ferranti, Ltd., are 
now engaged in constructing the first machine, 
which will be installed at Manchester University. 
It will be working about the turn of the year 
1961-62 and will be the prototype for the 
Ferranti ‘‘ Atlas’’ production models, which 
will cost about £1,000,000 each. 

It is stated that the simple operation of adding 
a number into the accumulator register, an 
integral part of many instructions, will be com- 
pleted by the computer in 0-2 microsecond, 
and more complicated functions of the com- 
puter will be correspondingly faster than in 
current machines. A special feature of “* Atlas © 
will be its ability to switch to another programme 
if the main programme is held up for any reason. 
The computer will therefore be continuously 
available to deal with jobs which originate with 
little or no advance notice. 

{Reply Card No. E5295] 
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Hours of Work 


Proposals for the shortening of the 
working week have been freely discussed by 
the trade unions during the past year and 
claims for a reduction in hours have been 
submitted in some industries, including the 
engineering and shipbuilding industries. 
Some useful comment on the subject ts 
made in the October issue of Bulletin for 
Industry, which is prepared by the Treasury. 
There, it is pointed out that in most indus- 
tries the basic working week is at present 
forty-four or forty-five hours. Figures col- 
lected by the Ministry of Labour show that, 
in the last week of April, the average hours 
worked in industry in this country were 
46-3, with men working forty-eight hours 
and women 41-5 hours. Hours in the 
manufacturing industries were rather shorter 
than elsewhere and there was considerable 
variation between industries. 

The Bulletin says also that returns from 
manufacturing firms employing ten or more 
people show that at the end of August 
rather more than 25 per cent of the 5,250,000 
operatives covered by the inquiry were 
working overtime, the average being 74 
hours a week. The number of operatives 
concerned was greater than in 1958 but a 
little less than in 1957. The average week 
worked by men (twenty-one and over) 
reached a post-war peak of 48-9 hours in 
1955—-implying overtime on average of 
four to five hours a week—after a steady 
rise from 46:3 hours in 1947, with only a 
slight pause in 1952-53. From 1955 to 1958 
the average week worked fell at the rate of 
about half an hour a year, which brought it 
to 47-7 hours in October, 1958. There was 
a rise to forty-eight hours in April, 1959, 
the same figure as a year earlier. 

It is added that the hours worked in 
United Kingdom industry are very similar 
to those in other West European countries, 
though more than in North America. The 
average per week for all workers in this 
country’s manufacturing industries — last 
April was 45-7 hours. In Germany, the 
average was forty-six hours, in France 44-3 
hours and in Switzerland 46-6 hours. In 
Canada and the U.S.A. the averages were 
40-3 and 40-7 hours respectively. 


Overseas Trade 

The Board of Trade has now com- 
pleted its survey of trends in the United 
Kingdom's overseas trade in the first nine 
months of this year. It shows that exports 
during that period were 3 per cent higher 
in value than in the comparable period of 
1958 and, as there was little change in 
average prices, the increase in volume was 
about the same. Since the country’s export 
trade began to improve in April, the average 
increase, compared with last year, has been 
of the order of 8 per cent. Imports in the 
first nine months of this year were 5 per cent 
higher in value and about 7 per cent greater 
in volume than in the corresponding period 
of 1958. Towards the end of the third quarter, 
average import prices were rising again. 
Re-exports in the first nine months were 
rather less than in the comparable period of 
last year, mainly, the Board of Trade says, 
because of the cessation of shipments of 
rubber to the Soviet Union for most of the 
period. The visible trade deficit averaged 
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£43,000,000 a month between January and 
September, compared with £34,000,000 a 
month in the corresponding period of 1958. 

Dealing with the commodity pattern of 
trade, the Board of Trade estimates that 
United Kingdom exports rose by 3 per cent 
during the first three quarters of this year 
compared with the corresponding period of 
1958, this year’s improvement beginning in 
the second quarter. Of the total increase. 
amounting to £69,000,000, engineering pro- 
ducts accounted for £46,000,000 and chem- 
icals for £19,000,000. There was also a 
large increase in exports of iron and steel 
scrap of about £10,000,000, but exports of 
fuels declined by £11,000,000. The increase 
in engineering exports occurred in spite of 
falls of £5,500,000 in railway vehicles, 
£5,500,000 in ships, and £4,500,000 in air- 
craft and parts other than engines, But 
exports of machinery other than electric 
increased in value by £32,000,000 in the 
first nine months of this year. That figure 
included an £11,000,000 increase in aero 
engine exports to a level 30 per cent above 
that in the corresponding period last year. 
Apart from aero engines, there were increases 
in the exports of agricultural tractors, 
excavating and earth moving machinery and 
internal combustion engines. Exports of 
electric machinery and apparatus increased 
by £7,000,000 ; there was no increase in the 
value of exports of generators, motors. 
transformers and switchgear, but exports 
of radio apparatus and valves increased by 
£5,500,000. Exports of road vehicles in- 
creased in total by 7 per cent, exports of cars 
and chassis increasing by 14 per cent; 
changes in the exports of other categories 
of road vehicles and parts were compara- 
tively small. 


Unemployment 


According to a statement issued this 
week by the Ministry of Labour, unemploy- 
ment in Great Britain increased by 14,000 
between September 14 and October 12, the 
wholly unemployed rising by 13,000 and 
the temporarily stopped by 1000. The total 
number of people registered as out of work 
on October 12 was 419,037, a figure which 
includes 7460 school leavers. Expressed as 
a proportion of the estimated number of 
employees, unemployment in October was 
1-9 per cent, the same as in September. 
In October last year it was 2-3 per cent. 
The areas in which the percentage of unem- 
ployment was above the national average 
on October 12 are Scotland (4 per cent), 
Wales (3-4 per cent), Northern (3-1 per 
cent), North-Western (2-3 per cent) and 
South-Western (2 per cent). 

The Ministry says that in the four-week 
period ended October 7, the employment 
exchanges filled 159,000 vacancies. The 
number of vacancies notified to the exchanges 
but still unfilled on October 7 was 246,000 ; 
that was 9000 fewer than a month earlier. 


The Coal Board’s Finances 


Hitherto, the National Coal Board has 
issued a quarterly statistical statement of the 
“costs of production, proceeds and profit or 
loss of collieries.” It has now been decided 
that this document shall appear at half- 
yearly intervals as results differ considerably 
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between the respective quarters of a year. 
By submitting half-yearly statements, the 


Board thinks that a more realistic picture of 


its finances will be given. 

The first of the statements in the new form 
covers the six-month period January to June 
of this year. 
that period, the Board had a surplus on its 
revenue account of £1.058,027. In the first 
six months of this year, colliery profits before 
charging interest were £15,396.027. profits 
on open-cast working were £3,146,000, and 
on the Board’s ancillary undertakings, 
£174,000. A deduction of £17,559,000 has 
to be made from the Board’s total profit to 
meet interest payable to the Minister of 
Power. 

The statement shows that during the period 
reviewed the cost of colliery operation 


(including holiday and sick pay and allow- 
ances in kind) took up £240,248,893. During 
the six months, the average weekly cash 
earnings of all wage-earners at the collieries 
were £14 12s. 8d. The average weekly cash 
earnings of face workers were £16 16s. I 1d. 
and of surface workers £11 14s. 8d. 


Apprentice Exchange Scheme 

The scheme for the exchange of 
engineering apprentices between Australia 
and Great Britain, which was initiated by the 
Adelaide Junior Chamber of Commerce and 
the British Junior Chambers of Commerce. 
is now entering its fourth year. The pro- 
gramme for each boy covers approximately 
nine to ten months and is based on his 
working at three or four places of employ- 
ment comparable with the one to which he 
is apprenticed in his own country. During 
the period he is given normal apprentice 
training, as far as possible, and is paid at the 
prevailing apprentice rate. The selection of 
the apprentice from this country for Australia 
is undertaken through regional groups of the 
British Junior Chambers of Commerce. The 
winner is chosen from a group of regional 
finalists who are interviewed at Birmingham 
by a panel representative of management 
and trade unions. 

For this year’s award, for the first time. 
an appeal was made to industrial and 
commercial firms for financial assistance to 
operate the scheme. The organising com- 
mittee was sufficiently encouraged by the 
response to this appeal that it proposes to 
make a further appeal in 1960 and in that 
year to make three awards. For 1960, the 
age limit for entrants has been revised and 
entries will be invited from three distinct 
groups of apprentices who will have com- 
pleted their indenture contract on or before 
August 31, 1960. The three classes from 
which entries will be invited are : Technical 
Apprentices, who must be under twenty- 
three years of age on the date of entry, the 
award being a twelve months’ visit to 
Australia ; Commercial Apprentices, who 
must be under twenty-three years of age on 
the date of entry, the award being a six 
months’ visit to the U.S.A. ; Craft Appren- 
tices, who must be under twenty-two years of 
age on the date of entry, the award being a 
six months’ visit to Western Germany. 

Full details may be obtained from the 
British Apprentice Award Committee, 95, 
New Street, Birmingham, 2. 
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Boiling Heavy 
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Water Reactor 


at Halden 


On October 10, King Olav V of Norway officially inaugurated the world’s first 
boiling heavy water reactor at Halden in south-eastern Norway. This reactor, 
which was first proposed in 1955 as a joint Norwegian- Dutch undertaking, later 
expanded into a general E.N.E.A. project, other O.E.E.C. countries having 
expressed a wish to participate in the development of a design which it is hoped 
will be suitable for generating steam for industrial uses and for ship propulsion. 
The reactor, which became critical on July 29, is now undergoing tests at zero 
power. It is uitimately intended to develop a thermal output of 20MW which 
is to be used to produce process steam for a nearby paper mill. 


HE Halden reactor, which was _ officially 

inaugurated on October 10, embodies a 
novel principle, namely the generation § in 
the core of heavy -water steam. The heavy 
steam passes through a heat exchanger where 
it gives up heat to ordinary water which in 
turn is converted into steam. The heavy con- 
densate is pumped back into the reactor to 
begin the cycle again, while the light steam is 
available for industrial use, in the present case 
in a paper mill belonging to A/S Saugbrugs- 
foreningen. It is hoped eventually to generate a 
thermal output of 20MW in the primary circuit, 
producing primary steam at a Saturation tem- 
perature of about 230 deg. Cent., correspond- 
ing to 30 atmospheres pressure. 

Experience with boiling reactors has until 
now been confined to installations using light 
water as coolant and moderator. Tney require 
the use of enriched uranium as fuel, a fact which 
offsets the cheapness of the coolant. With 
heavy water reactors one can employ natural 
uranium, together with a proportion of enriched 
fuel if high power is to be reached with a small 
core. It was considered that the supply of such 
fuel would be much more certain. While in 
the present case the heavy water was supplied 
by the United States, this material could, if 
necessary, be produced fairly economically in 
Norway itself owing to the existence of cheap 
electric power. 

The history of the project goes back to the 
spring of 1955 when a non-boiling pressurised 
reactor was first proposed as a joint Norwegian 
Dutch undertaking. On March 20, 1956, the 
Norwegian parliament authorised the reactor 
plant which was to be sited at Halden near the 
Swedish border. In the same year, the O.E.E.C. 
Council formed a study group to examine the 
possibilities of constructing and operating proto- 
type, testing, and research reactors of various 
kinds as joint European undertakings. This 
group recommended in March, 1957, a number 
of designs, including the Halden B.H.W.R. 
Two months later the Norwegian representative 
in the O.E.E.C. steering committee suggested on 
behalf of his government that the Halden 
reactor, then under construction, might be 
operated as an O.E.E.C. joint undertaking. 
Subsequently it was felt that as the scheme was 
to last for a limited period and only the running 
costs were to be provided by O.E.E.C., the cost 
of construction being borne by Norway, it 
would be unnecessarily cumbersome to set up 
a new ad hoc organisation. Responsibility for 
operation, it was decided, therefore, should 
rest with the Norwegian Institute for Atomic 
Energy (I.F.A.) and an international committee 
(the Halden Committee) should draw up a 
programme of research. An_ international 
technical group, the Halden Technical Group, 
should supervise the carrying out of this pro- 
gramme by a team of scientists and engineers 
employed by the Norwegian Institute. A 
three-year agreement to this effect was signed 
in Oslo on June 11, 1958, the signatories being 
Norway, Austria, Denmark, Euratom (on behalf 
of Belgium, France, Germany, Italy, Luxem- 
bourg, and the Netherlands), Sweden, Switzer- 
land, and the United Kingdom. 

Work at the Halden site began in July, 1955, 
and was substantially completed in the spring of 
this year. The total cost was 23,800,000 kronor, 
as follows : civil engineering, 2,800,000 ; 
mechanical engineering 6,650,000; electrical 


installation, 1,550,000 ; miscellaneous, 1,100,000; 
heavy water, 7,400,000 kronor; first uranium 
charge, 4,300,000 kronor. 

The contractors included Kverner Brug A/S 
(reactor tank, primary system, air lock) ; Thunes 
Mek. Verksted A/S (secondary system, main 
heat exchanger, heavy water storage tank) ; 
U.K.A.E.A. Industrial Group (fuel); U.S.A.E.C. 
(heavy water), together with over thirty other 
Norwegian and foreign firms and organisations. 


SITE AND LAYOUT 


The reactor hall is excavated in the side of a 
hill from the solid rock with a minimum of 
35m of rock between the hall and the outside, 
and about 60m on top (Figs. | and 4). It is 
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Fig. 1——Reactor site at Halden 


rectangular in shape, lined with concrete through- 
out, and is approximately 10m wide by 30m long 
and 12m high above floor level (at 15-4m 
sea level) and 14m below. The hall is connected 
with the outside by a 60m long adit in which 
are placed two gas-tight doors forming an air- 
lock and designed to resist an internal pressure 
of 3 atmospheres. A system of water sprays 
is installed to quench any steam pressure build- 
ing up in the hall. 

The reactor itself is situated below floor level 
and is encased on all sides by concrete. Adjacent 
to it on one side, and situated on three levels 
below the hall floor, are the heavy water storage 
tank, heat exchangers and circulating pumps, 
and the heavy water purification plant. On 
the opposite side of the reactor are storage pits 
for “ hot’’ fuel elements and the large reactor 
storage pit. All parts of the floor and sub-floor 
areas are served by a 50-ton travelling crane in 
the main hall. 


REACTOR 


Our illustration, Fig. 2, represents a cross- 
sectional elevation of the reactor vessel which 
consists of mild steel and has an internal diameter 
of 270cm with a cylindrical internal height of 
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402:Scm, and 476cm from the flange to the 
domed bottom. Both the 70cm thick cover 
plate and the flange are mild steel forgings. 
While the cylindrical and the domed portions 
are 60mm thick with a Smm thick stainless 
steel lining, the flange was covered with 
stainless steel by a welding process before being 
machined. The top plate and certain internal 
parts are nickel-plated. 

The cover plate is bolted down by thirty-two 
studs of 142mm diameter which were tightened 
while being heated by internal heater elements. 
In the joint are two concentric aluminium 
gaskets, with an intermediate annular space 
which is connected to the heavy water leak 
system. 

The lid has to be protected from radiation 
which would generate heat mostly in the part 
facing the core, and so would cause warping. This 
is avoided by interposing three plates of nickel- 
plated mild steel which are (top to bottom) 
158mm, 100mm, and 35mm thick. To save 
heavy water, the bottom of the tank is occupied 
by a plano-convex filler lens made of nickel- 
plated boiler plate. On this rests the bottom 
core holder plate, also of nickel-plated mild 
steel. 

The full power of the reactor, it is intended, 
will be reached in two stages for which the 
composition of the core will differ. On the 
conclusion of the zero power experiments it is 
planned at first to go up to SMW, using a core 
containing about 7-4 tonnes of natural uranium. 
The core material is distributed over 325 rods 
of lin diameter and about 2:4m long, clad in 
finned aluminium tubes. In addition, so as 
to increase the reactivity, there will be some 
enriched uranium oxide spikes clad in stainless 
steel. The fuel rods are attached to holders 
which pass through the top plate, forming a. 
pressure-tight seal. The arrangement permits 
fuel rods to be withdrawn, when necessary, into 
a shielded coffin for transport by the overhead 
crane to the shielded storage space. 

The core lattice is triangular, with a spacing 
of 130mm between the centres of the mesh. 
The fuel rods are located in holes in the bottom 
core plate in such a way that they can freely 
expand in the downward direction. Of a total 
of 16 tonnes of heavy water in the primary 
circuit, about 14-5 tonnes will be inside the 
reactor tank. In the first stage, the primary 
steam condition will be 150 deg. Cent. and 
5 atmospheres. The plant can be operated at 
up to 250 deg. Cent. and 40 atmospheres 
pressure. 

For powers above SMW, for the size of core 
here employed it becomes necessary to use 
enriched uranium which will be in the form of 
oxide canned in “ Zircalloy.”’ The proportion 
of uranium 235 will be 1-5 per cent. 

The reactivity is controlled by cadmium shim 
and scram rods of which ten are fitted at present, 
while nineteen to thirty may be employed at 
higher power. These rods are arranged in the 
same triangular mesh as the fuel. Each com- 
prises a 184cm long cadmium tube of 50mm 
outer diameter encased in stainless steel. The 
control rod holders are taken through the lid. 
The external portion is enclosed in a pressure- 
tight thimble and carries an iron armature which 
can be moved up and down or held in position, 
by means of an external solenoid driven through 
gearing by a two-speed pole-changing motor, 
or in the case of a fine control rod, by a motor 
with smoothly variable speed. The arrangement 
fails ** safe,’ for should the current in the solen- 
oids be interrupted, the rods will drop into the 
core. To avoid the build-up of explosive mixtures 
of oxygen and hydrogen in the thimbles, these 
are vented through controlled leaks of sintered 
stainless steel to the leakage system. 

The neutron flux is measured by boron tri- 
fluoride ionisation chambers of which four are 
fitted at present. At SMW, the flux will be 
0-810 neutrons per square centimetre per 
second, while at the full power of 20MW the flux 
will increase to 5-4 10'* neutrons per square 
centimetre per second. 

A system of cooling jackets, in which ordinary 
water is circulated, surrounds the tank at the 
sides and cooling pipes are also placed inside 
the concrete. The biological shield at the side of 
the tank amounts to 13cm of steel and 37: 5cm 
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Fig. 2 


of light water, plus 250cm of concrete. At the 
top, the total steel thickness is about 100cm, 


in addition to which there will be 200cm of 


concrete. At present the cover has the form of 
a concrete filled steel shell, but this will probably 
be replaced by a shield built up from smaller 
blocks. 

During the next three to four months, the 
reactor will operate at “* zero power ’’—a few 
watts—to enable certain measurements to 
be made during which contamination by fission 
products must be avoided. At this stage the 
reactor will not boil. Later, the heat flux from 
the fuel elements will be increased to 8W per 
square centimetre (at 5MW), and eventually, 
at the power level of 20MW, to 30W per square 
centimetre The heat is abstracted by 
natural convection and in order to obtain a 
well-defined flow pattern the elements are 
surrounded by perforated shrouds. The mixture 
of steam and water rises inside and escapes 
through perforations at the top ; the water falls 
back into the tank and returns to the bottom 
where it re-enters the shrouds through another 
set of holes. 


MaIN FLow Circuits 


The principal flow circuits are shown dia- 
grammatically in Fig.3. Heavy steam generated 
inside the reactor is taken out through holes 


Cross sectional elevation of reactor 





in the lid and collected 
in a manifold from 
which it is naturally con- 
vected tothe primary side 
of a steam “‘ transform- 
er’? (heat exchanger). 
The design circulation 
is 8-6 tonnes per hour, 
and the temperature 
drop across the ex- 
changer, 15 deg. Cent. ; 
for full power, a second 
exchanger may be in- 
stalled. All pipework in 
the heavy steam circuit 
is of internally nickel- 
plated mild steel. Heavy 
water pipes and fittings 
are of stainless steel, the 
high pressure’ valves 
bellows-sealed, and the 
pumps submerged. 
Through absorption 
of radiation, a certain 
proportion of the total 
heat output, about 6 
to 7 per cent, is devel- 
oped outside the shrouds 
surrounding the fuel ele- 
ments. Since the heavy 
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Fig. 4—The reactor hall seen from the tunnel. The reactor pit is in the middle 
of the floor, steam drum in the background. In the foreground is a board showing 
the present core loading 
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water is near its boiling point, boiling may take 
place outside the shrouds and lower the 
reactivity. A system for subcooling the 
water between the shrouds has therefore been 
installed. Water is withdrawn through a 
central pipe from the bottom of the reactor and 
after passing through a heat exchanger (sub- 
cooler) is returned either at the top of the reactor 
tank or the bottom, or both. For this purpose 
the reactor is fitted with a distributor manifold 
situated under the lid between the middle and 
lower radiation shields ; from this manifold, 
pipes descend to just below surface level. 
Secondly, there is a distributor space under the 
bottom core holder plate. The plate is drilled 
with suitable holes for spreading the flow. 

The reactivity strongly depends on the exit 
steam void ratio which in the shrouds can be up 
to 50 per cent. This ratio is also indirectly 
controllable by the subcooler loop. 

The secondary side of the subcooler operates 
with filtered, preheated and thereby de-gassed 
light feed water which is raised from 100 deg. 
Cent. to 135 deg. Cent., before being pumped 
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Fig. 5—Control circuits of Halden reactor 


to the water side of the steam drum. From here 
the feed is circulated by La Mont pumps to the 
secondary side of the steam “‘transformer”’; the 
steam generated there is returned to the top of 
the steam drum to which the external steam 
line and the blow-off line are also connected. 
The La Mont pumps can also be used to cir- 
culate feed water through the subcooler, as well 
as the steam “‘transformer,”’ a non-return valve 
preventing reverse flow into the feed water tank. 

During operation of the reactor, the intense 
gamma radiation causes some of the heavy 
water to decompose into oxygen and hydrogen. 
These gases could cause corrosion, reduced heat 
transfer in the exchangers, and the formation of 
explosive mixtures. For that reason there is in 
the primary circuit a recombiner in which the 
gases from the condenser space are passed over 
a platinum catalyst and converted back into water 
which is returned to the main circuit. The flow 
in the recombiner circuit is obtained by suction 
from a venturi placed in the steam line. 

For purifying the heavy water, a proportion 
is passed continuously through a by-pass in 











Fig. 6—Control room of boiling heavy water reactor at Halden 





the subcooler circuit. Here, any products of 
corrosion and other impurities are removed by 
ion exchange. Since radioactive fission pro- 
ducts accumulate in the ion exchanger, it is 
equipped with a radiation monitor. 

All water which leaves the installation is 
checked for absence of radioactivity. Radio- 
active waste water first flows into a delay tank 
with a capacity of 260 cubic metres and from 
there into the public drains. Non-active water 
can be drained directly so as not to fill up the 
delay tank volume unnecessarily. 


CONTROL INSTALLATION 

The reactor is remotely operated from a 
control room situated in a building near the 
entrance to the tunnel. Fig. 5 shows diagram- 
matically the controls, which are wholly electric. 
Control cables connecting the reactor with the 
control room, are the “reduce power bus,” 
* fast-in bus,’ and “scram bus,’’ Measure- 
ments of temperatures, pressures, flows, levels 
and radiation are recorded or indicated, while 
conductivity of the heavy water and any leak- 
age are shown by indicators and warning lamps. 
Three programme units co-ordinate and operate 
the motors and valves of the control and cooling 
systems, the auxiliary and the ventilation circuits. 
These programme units obtain input signals 
from the health physics monitoring system. The 
reactor control system gets process and nuclear 
measurements, as well as signals from the oper 
ator setting the desired power level, and signals 
to reduce power from the plant over the “reduce 
power’ bus. Its output is transmitted to the 
motor and magnet controls which alternatively 
can be operated by the “ fast-in ’’ and “* scram ”’ 
busbars and push-buttons. Control rod posi- 
tions are indicated by an array of coloured 
lamps on the control panel. Correct operation 
is ensured by interlocks which are diagram- 
matically shown as a separate unit in Fig. 5, 
but which in reality form part of the various 
sections of the system. 

Normally, the current for the whole of the 
control system is supplied from the grid. Should 
an interruption occur, the reactor will auto- 
matically shut down through the cadmium 
control rods falling into the core. At the same 
time, the control system switches over to emer- 
gency power supplied by a diesel generator set 
and a battery operated motor-generator set. 
This keeps going the instruments and the 
principal circulating pumps. 
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The Scovill Manufacturing Company, of Waterbury, 
Connecticut, recently opened its new copper and brass tube 
situated on the Housatonic River at New Milford, 
The works comprise a 293,000 square feet 


The mill has been 


mill 
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main building situated on a 72-acre site. 


set up with complete integral-unit work centres, instead of 
operation with its duplication 


the usual ** central process” 
of similar equipment in one area. 


results in a minimum of materials handling. 
handle 


comprises three main bays which 


heat exchanger tube and general commercial tube. 


HREE years ago, the Scovill Manufactur- 

ing Company, of Waterbury, Connecticut. 
decided to establish new tube producing facil- 
ities to serve the broad plumbing, heating and 
air conditioning markets using various types of 
copper tube and pipe. At the same time, it was 
decided to redesign and modernise existing 
equipment and processes to produce tube serving 
fields using both heat exchanger and general 
commercial types of brass and cupro-nickel 
alloys. The firm’s thirty-nine-years-old Water- 
bury tube mill could not be expanded at its old 
site, largely because of lack of space. The 
problem of developing the most efficient pro- 
duction facilities for copper and brass tube mill 
products was placed in the laps of the company’s 
engineers. To achieve a modern, streamlined 
tube production layout, it was apparent that a 
long and relatively narrow building would be 
To obtain good machine and equipment 
service, a maximum bay width of 80ft was 
established. A height of 28ft to the crane rails 
permitted tube handling with tolerable end sag. 
The general layout fell into three crane bays 
one for each of the three main tube categories : 
copper tube and pipe, heat exchanger tube, and 
general commercial tube 

Brass and copper tubes, because of their 
length and high surface finish, are difficult and 
costly to transport from one processing point to 
the next. The new mills 
have been set up with 
complete integral unit 
work centres, instead of 


ideal 


DRAWBEN 


cess "’ operation with its a 
duplication of similar “ 
equipment in one area 
This streamlined layout 
resulted in a minimum I 
of materials handling and 
a surprising elimina- 
tion of equipment dupl- 
cation. The main pickle q 7 
cross-bay area can re- 
ceive and deliver tubes 
from both brass bays 
The long bay-transfer 
conveyors, with their 
loading racks, speed 
delivery in either direc- 
tion. Intermediate opera- 
tions are zoned with 
annealing and pickling 
equipment in the centre of activity. rhis 
approach has been called ** unitised © processing 
and it is visualised in the diagram (Fig. 1). 
The new five-at-a-time tube drawbenches at 
New Milford are of modern design. These 
benches can produce straight tubes up to 200ft 


ENTRY CONVEYOR 
AND RACKS 


long at rates not previously attained in the 
industry. To avoid tube surface defects due to 
handling, and to maintain high production 


rates, these benches are equipped with elevating 
discharge racks, making crane service between 
draws unnecessary. The large new rotary tube 


This streamlined layout 
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Fig. |—Diagram of bay 
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pointers Operate automatically. The elimina- 
tion of the usual manual method results in 
higher production but, more important, a more 
uniform high-quality point, while at the same 
time eliminating arduous manual labour. The 
pickling batteries were completely redesigned to 
get away from the common practice of still 
pickling. To clean the inside of long tubes of 
small diameter, the liquid is pumped through, 
as well as around, the tube. This is accom- 
plished by pumping at a high velocity and main- 
taining a head at the entrance to the tube. The 
pickle cranes are equipped with two hoists to 
enhance further the agitation or turbulence and 
to facilitate tube drainage. All pickle batteries 
have three instead of the usual two clean water 
rinses to ensure acid-and-stain-free tubes. The 
mill employs a new tube tester which can handle 
up to 400 finished tubes per hour with a maxi- 
mum length of 100ft. It is an automatic, com- 
bined hydrostatic and pneumatic tube tester 
providing a maximum air pressure of 500 Ib 
per square inch and maximum water pressure 
of 7000 Ib per square inch. 
RANGE OF PRODUCTS 

Under the heading of “ Copper Tube and 
Pipe,’ the new mill produces copper water tube, 
copper drainage tube, copper threadless pipe, 
copper pipe, red brass pipe and copper refrigera- 
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transfer conveyor system to facilitate ‘* unitised *’ 

processing 


tion tube. The sizes manufactured range up to 
6in diameter, except for refrigeration tube which 
ranges up to in diameter. 

The category of “ general commercial tube ”’ 
includes copper, gilding metal, commercial 
bronze, red brass, cartridge brass, Muntz 
metal, low-leaded brass, medium-leaded brass, 
high-leaded brass, leaded Muntz metal, oreide- 
brass, trumpet brass and naval brass (A). The 
sizes manufactured range up to 24in diameter 
by 0-400in wall thickness. 

** Heat exchanger tube ’’ involves some of the 





most critical applications of non-ferrous tube 
and is one of the specialties of the firm. To 
achieve highest quality, Scovill has standardised 
on a range of tube diameters and wall thick- 
nesses covering heat exchanger tube require- 
ments most frequently specified. The firm 
supplies heat exchanger tube in sizes 24in o.d 
by gin wall to din o.d. by 0-025in wall, in 
lengths up to 100ft. A number of tube alloys 
are available for the various types of service 
found in power plant installations, oil refineries, 
chemical processing, &c. A brief description of 
these alloys and general applications follows. 
Deoxidised Copper: Nominal composition : 
copper 99:90 per cent minimum, phosphorus 
0:02 per cent. As indicated by the composition, 
deoxidised copper is commercially pure copper 


deoxidised with phosphorus. Tubes of this 
material have found wide usage in sugar refining, 
chemical processing, feed water heaters and 


condensers, and distribution lines for cold and 
hot waters in domestic and industrial installations. 
Deoxidised copper has excellent resistance to 
many chemicals, such as organic acids, alkalis 
and neutral salts, and fresh and salt water. 
Corrosion by acids and alkalis is more severe 
under conditions where solutions are aerated, 
where velocities increase or where considerable 
turbulence is experienced. Copper is not gener- 
ally recommended for handling liquids, vapours, 
or gases having a relatively high concentration 
of hydrogen sulphide or similar sulphur com- 
pounds, or in installations where appreciable 
concentrations of ammonia or ammonium com- 
pounds are in contact with tubes. As indicated 
above, deoxidised copper is not suitable for use 
under conditions of relatively high fluid velo- 
cities or excessive turbulence. This grade of 


copper, in addition to excellent corrosion- 
resistance, has high thermal and _ electrical 
conductivity. 

4rsenical Copper Nominal composition : 


copper 99°40 per cent minimum, arsenic 0-35 
per cent. Arsenical copper has _ corrosion- 
resistant properties comparable to those of 
deoxidised copper and is used in similar applica- 
tions. Its chief advantages over deoxidised 
copper are a somewhat higher strength at 
temperatures up to 300 deg. Cent. and a slightly 
better resistance to erosion and corrosion. The 
thermal and electrical conductivities of arsenical 
copper, however, are considerably lower than 
the corresponding values for deoxidised copper. 

Red Brass: Nominal composition : copper 
85 per cent, zinc 15 per cent. Red brass is 
sufficiently high in copper content that it does 
not ‘ dezincify’’ under normal service condi- 
tions ; it is also not as susceptible to stress- 
corrosion cracking as brasses of lower copper 
content. Red brass tubes have served satis- 
factorily in condensers and heat exchangers in 
contact with fresh waters*and also in uncon- 
taminated salt water. This alloy is not gener- 
ally recommended for use where corrosion by 
hydrogen sulphide or other similar sulphur 
compounds is liable to be severe, although it 
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has been used successfully in oil refinery appli- 
cations, handling products of relatively low 
sulphur content. Red brass tubes were formerly 
used in installations where * dezincification ”’ 
of the lower copper alloys was a major problem ; 
with the development of inhibited admiralty 
metal, such as phosphorised admiralty metal, 
this latter alloy has replaced many of the red 
brass heat exchanger and condenser tube appli- 
cations. Perhaps the major use of red brass 
tubes and pipe is now in distribution lines for 
cold and hot waters in domestic and industrial 
installations. 

Phosphorised Admiralty (Type D): Nominal 
composition : copper 7! per cent, tin I per cent, 
phosphorus 0-03 per cent, zinc remainder. The 
addition of a very small percentage of phos- 
phorus to admiralty metal increases the “ de- 
zincification *’-resistance of the alloy to a marked 
degree without impairment of the excellent 
chemical and physical properties of the alloy. 
Phosphorised admiralty metal was developed, 
therefore, particularly for installations where 
severe dezincification of admiralty metal has 
been experienced or. is anticipated. Combining, 
as it does, resistance to dezincification and 
resistance to corrosion by sulphur compounds, 
acids, contaminated fresh and salt waters, &c., 
phosphorised admiralty metal tubes have found 
general acceptance for condensers and _ heat 





Fig. 2—19in hot billet piercing mill for copper 
tank in foreground 


exchangers operating under a wide variety of 
conditions. Generally, this alloy performs best 
with fluid velocities under 6ft—7ft per second. 

Arsenical Admiralty (Type B): Nominal com- 
position : copper 71 per cent, tin | per cent, 
arsenic 0:03 per cent, zinc remainder. Admiralty 
metal containing a small percentage of arsenic 
as an inhibitor has improved resistance to 
“‘ dezincification*’ over that of the uninhibited 
alloy. Condenser and heat exchanger tubes of this 
alloy, therefore, are used for services similar to 
those outlined for phosphorised admiralty metal 
condenser tube applications. Under some con- 
ditions of service, however, particularly in 
contact with media slightly acid in character and 
at temperatures over 100 deg. Fah., arsenical 
admiralty metal may undergo a severe form of 
intergranular corrosion which may bring about 
accelerated failures as a result of stress-corrosion 
cracking or corrosion-fatigue cracking. Under 
such service conditions, phosphorised admiralty 
metal tubes are preferred to arsenical admiralty 
tubes. 

Admiralty (Type A): Nominal composition : 
copper 71 per cent, zinc 28 per cent, tin | per 
cent. This alloy has given excellent service and 
has been used widely in tube form in such 
diverse services as steam condensers using 
fresh, salt, brackish or acid mine water for 
circulating purposes ; heat exchangers, coolers, 
&c., in oil refineries where corrosion from 
sulphur compounds, acids and contaminated 
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waters may be very severe ; feed water heaters, 
heat exchanger equipment in industrial pro- 
cesses, &c. Admiralty metal tubes are often 
used in apparatus operating at temperatures of 
400 deg. Fah. or higher, although severe ** dezinci- 
fication ’”’ of the alloy may be experienced under 
certain service conditions at elevated tempera- 
tures. Admiralty metal has a tensile strength of 
approximately 50,000 Ib per square inch in the 
finish annealed condition, together with excellent 
ductility. The strength of the alloy is retained 
up to a temperature of approximately 570 deg. 
Fah. Since this alloy is subject to “ dezincifica- 
tion’’ under certain service conditions, its use 
is limited to applications where experience has 
shown that * dezincification ’’ is not a problem. 
In admiralty metal installations requiring high 
resistance to “* dezincification,”” phosphorised 
admiralty metal is preferred. 

Phosphorised Muntz: Nominal composition : 
copper 62 per cent, tin 0-3 per cent, phosphorus 
0-07 per cent, zinc remainder. Phosphorised 
Muntz metal was developed to improve the 
** dezincification ©’ of the alloy materially. This 
alloy, therefore, has very good resistance to 
corrosion by hydrogen sulphide and _ other 
sulphur compounds and relatively good resistance 
to “ dezincification *’ and has been used in oil 
refinery equipment where this fault and sulphide 
corrosion have been major problems. 


shells, with water bosh 


Muntz Metal: Nominal composition : copper 
62 per cent, zinc 38 per cent. Muntz metal 
tubes have been used in both fresh and salt water 
service in steam condensers operating at relatively 
low temperatures. Use at the present time is 
confined chiefly to steam condensers at inland 
stations with fresh circulating water from rivers, 
lakes or wells. Muntz metal also has good 
resistance to hydrogen sulphide and other active 
sulphur compounds, but is seldom used in 
applications where corrosion by such compounds 
is severe, primarily because other factors, such as 
high temperature, high velocities, badly con- 
taminated waters, &c., are usually active at the 
same time. Failure of Muntz metal tubes occurs 
usually as a result of gradual “* dezincification ”’ ; 
therefore Muntz metal tubes are not generally 
used under service conditions when this problem 
may be serious. Phosphorised Muntz or phos- 
phorised admiralty tubes are preferred for such 
installations. 

Aluminium Bronze: Nominal composition : 
copper 95 per cent, aluminium 5 per cent. 
Tubes of this alloy have given excellent service in 
condensers of some tide-water stations using 
polluted salt water and brackish circulating 
water for cooling. On the other hand, the 
performance of aluminium bronze tubes has been 
disappointing in many similar applications. The 
alloy is subject to an unpredictable intensive 
localised pitting under certain conditions of 
service, which may lead to early failure. The 
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use of aluminium bronze condenser and heat 
exchanger tubes, therefore, is usually limited to 
applications where long experience or actual 
tests in service have proved its corrosion- 
resistance. 

Aluminium Brass; Nominal composition : 
copper 77 per cent, aluminium 2 per cent, 
arsenic 0:03 per cent, zinc remainder. The 
addition of approximately 2°00 per cent of 
aluminium to brass of the above copper content 
improves the resistance of the resulting alloy very 
materially, particularly to corrosion by salt and 
brackish waters and to combined erosion and 
corrosion in salt water service. The excellent 
corrosion-resistance of this alloy depends upon 
the nature of the film which develops over the 
surface of the tube. In service, this surface film 
is of the desired properties (thin, adherent, 
continuous, compact) to give excellent protection 
to the metal even under very severe water con- 
ditions ; in addition, the film is self-healing in 
case of a local breakdown, such as might occur 
through abrasion or erosion of the metal surface, 
making tubes of this alloy very serviceable in 
installations where tubes of other alloys might 
suffer rapid local corrosion or erosion. Alumi- 
nium brass tubes have been used quite extensively 
in marine condensers and in steam condensers of 
tide-water stations where relatively high velocities 
of the circulating water, together with turbulence 


Fig. 3—600-ton hydraulic squeeze pointer for processing pierced 
shells 


and air bubble impingement, have a particularly 
severe local wearing action on admiralty metal 
and other brass tubes. Tubes of this alloy have 
also given good service in many oil refinery 
applications. 

Cupro-nickel, 30 per cent: Nominal composi- 
tion : copper 69°5 per cent, iron 0-50 per cent, 
nickel 30 per cent. Tubes of this alloy are used 
in heat exchanger equipment under conditions 
where severe erosion and corrosion have been 
experienced, particularly at elevated temperatures 
and at high velocity and turbulence of the 
circulating media. Cupro-nickel tubes have 
given excellent service, for example, in ship 
condensers of the U.S. Navy, in steam condensers 
of tide-water stations where brackish or salt 
circulating waters are very corrosive, in feed 
water heaters, and in various oil refining units 
operated at relatively high temperatures and in 
contact with corrosive materials. Cupro-nickel, 
30 per cent, combines excellent corrosion- 
resistant properties with very favourable physica! 
characteristics, such as high strength and good 
ductility. The strength of the alloy is retained 
even at relatively high temperatures. Cupro- 
nickel tubes are not usually subject to season 
cracking or stress-corrosion cracking, so that 
they may be used with reasonable safety either 
in the finish annealed or hard drawn condition. 
The preference at the present time is for finish 
annealed tubes. 

Cupro-nickel, 20 per cent: Nominal compo- 
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sition : copper 80 per cent, nickel 20 per cent. 
The copper-nickel alloy containing 20 per cent 
nickel has similar physical and chemical proper- 
ties to the cupro-nickel, 30 per cent, and is, 
therefore, used in the same kind of service. The 
corrosion-resistant properties of the alloy are 
not equal to those of the higher nickel alloy, 
so that the 30 per cent alloy is still generally 
used under extremely severe conditions. In 
many cases, however, conditions may not be 
severe enough to justify the use of cupro-nickel, 
30 per cent, and in such cases cupro-nickel, 20 
per ceni(, «nay give economical and satisfactory 
service. 

Cupro-nickel, 10 per cent : Nominal compo- 
sition : copper 88-75 per cent, iron 1°25 per 
cent, nickel 10 per cent. Tubes of this alloy 
have shown excellent resistance to corrosion by 
sea and brackish waters. This material also has 
high resistance to erosion-corrosion and air- 
impingement attack. Many experimental cor- 
rosion tests and numerous actual service instal- 
lations have shown that the cupro-nickel 10 per 
cent alloy is at least comparable to and, under 
many service conditions, superior to cupro- 
nickel, 30 per cent tubes in condensers and heat 
exchangers in salt water service. Cupro-nickel, 
10 per cent, and the other cupro-nickel alloys 
have a very high resistance to stress-corrosion 
cracking and very seldom fail from this cause in 


Fig. 4—15,000 Ib doublé-chain drawbench with tube elevator to move drawn 
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ammonia side and a copper alloy material on the 
water side can be produced to provide excellent 
service. The copper alloy material alone would 
have poor resistance to ammonia, and steel on 
the water side would be liable to severe corrosion. 

Where contact of the ends of the outer tube 
with the fluid passing through the tubes is 
considered objectionable, these ends may be 
replaced with ferrules of the same alloy as that 
of the inside tube. These ferrules need be only 
long enough to ensure their being held in place 
when the tube ends are rolled into the tube 
sheets. In this way the only joint between the 
two alloys is sealed within the tube sheet. It is 
a distinct advantage to have these ferrules 
furnished as an integral part of the tube to 
facilitate installation. 

DESIGN OF TUBE MILL BUILDING 

The tube mill building is 293,000 square feet 
in area and 1150ft in length. The walls are of 
prefabricated ** sandwich ’’ metal panels with an 
exterior aluminium face and insulated with glass- 
fibre. A translucent band of green-coloured 
** Corrulux *’ admits light and sets off to advant- 
age the appearance of the building. The office 
building, service department, electrical equip- 
ment and boiler room join the mill building 
and are one storey in height, extending 432ft 
along the side of the main buildings. The 


tubes from the discharge pit to the re-draw position 


service. The U.S. Navy is now using the cupro- 
nickel 10 per cent alloy in place of cupro-nickel 
30 per cent, for condenser tubes and salt water 
piping. This alloy has only fair resistance to 
corrosion by hydrogen sulphide and similar 
sulphur compounds ; its use under conditions 
where such compounds are present, such as in 
oil refineries, is not recommended except after a 
thorough trial. Also, cupro-nickel 10 per cent 
alloy tubes might not give satisfactory service in 
contact with waters having relatively high sul- 
phide content, such as waters polluted with 
industrial wastes or sewage. Cupro-nickel 
10 per cent alloy, like the other cupro-nickel 
alloys, has good strength and excellent ductiliy 
at ordinary temperatures and relatively high 
strength and other favourable mechanical pro- 
perties at elevated temperatures. Thus, the 
cupro-nickel alloys may be used in high tem- 
perature applications, such as high pressure, 
high temperature feed water heaters. 

In addition to the materials already discussed, 
“ duplex’ tubes are available in many com- 
binations. ‘“* Duplex” tubes are manufactured 
by mechanically bonding tubes of two different 
metals or alloys so that they are in intimate 
contact. In this way, it is possible to choose 
various combinations of ferrous or non-ferrous 
alloys to combat successfully a certain kind of 
corrosion at the outside surface and an entirely 
different kind of corrosion at the inside surface. 
As an example, in ammonia refrigeration 
systems, “ duplex ’’ tubes having steel on the 


interior is attractively decorated, and air con- 
ditioning is provided for the office section. 

The mill building was designed with a struc- 
tural steel frame three bays wide with a crane- 
way provided in each of the three bays. The 
two outside bays have a 62ft Sin span and the 
middle bay has a clear span of 80ft 6in. Due to 
economical design there are only 2342 tons of 
structural steel in the mill building frame. 
Heavy concrete foundations were necessary for 
the drawbenches, annealing furnaces and pickle 
pits. One of these foundations for the 50,000 Ib 
drawbench is 480ft long, while the other founda- 
tions vary from 150ft to 200ft. Because of the 
lack of city water and inability to get sufficient 
water from wells, it was necessary to construct 
a pump house with three 1500 g.p.m. pumps. 
A 24in intake pipe was extended 700ft to an 
island in the Housatonic River in order to 
obtain sufficient process water. This process 
water must be discharged back into the river 
after the proper chemical treatment. To obtain 
this result a complete auto-chemical treatment 
plant was constructed, together with large 
equalising and sludge lagoons. 

The entire mill building is protected by an auto- 
matic sprinkler system. To make this system 
workable, it was necessary to connect the 
sprinkler mains to the process water main and 
a concrete reservoir constructed on the hill 
adjacent to the building site. This reservoir has 
a capacity of 100,000 gallons and supplies 
the sprinkler system at 801b per square inch. 
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Structural Steelwork.—\in planning the struc- 
tural steelwork, the greatest saving in weight, 
and consequently in money, was obtained from 
cantilevering the centre aisle truss into the side 
aisles. This truss overhangs the columns by 
l6ft. The side trusses span 46ft instead of the 
full 62ft width, and the cantilever effect also 
reduces the stresses in the ventre truss. This 
arrangement saved 118 tons’ of steel or of the 
weight of the main building steel. 

Along one interior column line several columns 
had to be eliminated to facilitate material transfer 
or equipment layout. The head-room require- 
ments permitted 12ft deep trusses under each 
crane rail. Acting in pairs, these trusses sup- 
ported both cranes and roof. Each truss of the 
pair weighed 11 tons and was the heaviest 
individual member erected. 

The crane runways and rails are part of the 
building steelwork requiring periodic main- 
tenance because of wear. An experiment is 
being made on the East aisle crane runway with a 
view to prolonging the life of the rails. Rail 
wear is most pronounced at the joints which 
open and close due to temperature changes and 
tractive crane forces. In this experiment the 
rails have been tightly butted and welded so 
that they are continuous for the building length 
of 1150 ft. The rail clamps have a small clearance 
so that the rails can move relative to the girders 





Fig. 5—50,000 Ib dual-chain drawbench capable of drawing five 200ft long 
tubes simultaneously 


which are divided into four units by expansion 
joints. It is too early to reach any conclusion 
about this experiment ; probably five years will 
be required. Replacing rails is an expensive 
job, and an increased rail life of a very few years 
will more than offset the extra cost of the field 
welding. 

Building Sidings.—The aluminium walls of the 
building were designed to simulate leather 
graining. Besides striking beauty, this relatively 
new building material provides years of trouble- 
free service, being virtually impervious to the 
action of weathering. These exterior side walls 
were applied over 92,100 square feet of 34in 
field-assembled, insulated side wall. The alumi- 
nium facing is of 16 gauge sheet and was erected 
on the job in the form of 12in panels, mounted 
on 24in sheets forming the inside facing. The 
inside facing is of 18 gauge galvanised and 
painted stecl. During the erection, the inside 
wall plates were placed vertically with the flat 
side in, and then clip welded to the structural 
members of the building which form the sill, 
intermediate girts and the eave strut. Each plate 
is interlocked with the preceding plate: I4in 
of glass-fibre insulation was placed between the 
ribs of the inside wall plates. The external 
aluminium treatment provided for the main 
structure was also carried out for the process 
water pumping and waste water treatment 
buildings. The 7ft by 10ft louvred openings in 
the main building include aluminium louvres 
which may be manually operated for ventilation. 
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Fig. 6—Die stand of 50,000 Ib dual-chain drawbench with pinch roll stand 
for loading tubes over mandrels 


PIERCING, POINTING AND DRAWING PLANT 

The Aetna-Standard Engineering Company, 
of Pittsburgh, Pennsylvania, supplied all the new 
piercing, pointing and drawing plant at New 
Milford. The piercing mill takes heated copper 
billets and feeds them through 19in diameter 
convex tapered work rolls and over a mandrel, 
thus forming a hollow shell. The machine is 
powered by an 800 h.p. motor and will handle 
copper billets 3in to 6in in diameter by 72in 
maximum length. It will produce pierced shells 
3in to 6in diameter by 21ft maximum length. 
Fig. 2 shows the outlet table end of the machine 
with a pierced shell emerging from the work rolls 
and being supported by the guide rollers. 
Pierced shells are being held on the outlet skids 
while a load is removed from the water bosh 
tank. 

A 600-ton hydraulic squeeze pointer is used to 
point the pierced copper shells prior to the cold 
drawing operation. The shells are fed into the 
stepped dies and squeezed by the radially 
mounted cylinders under high pressure, as shown 
in Fig. 3. This machine will handle tubes up to 
10in diameter with a lin wall. The 3in pierced 
shells are pointed to I4in diameter. 

The 150,000 Ib double-chain drawbench with 
its accompanying reload rack is the first installa- 
tion of its kind to be put into operation in the 
United States. The pointed pierced copper shells 
are reduced by cold drawing on this machine 
with a minimum amount of handling and loss of 
production time for die changes. The machine 
is powered by a 500 h.p. motor and can draw 
five 75ft long tubes at a time at a maximum speed 
of 225ft per minute. Fig. 4 shows the operator’s 
pulpit with the loading trough in the centre and 
two tubes being pushed over the mandrel rods. 
The reload rack is in the background with a 
load of tubes being taken away. Tubes can also 
be redrawn on the machine without any crane 
handling being required. 

The 50,000 Ib dual-chain drawbench with its 
accompanying reload rack is the longest installa- 
tion of its kind in operation in America. Tubes 
are received from the 150,000 lb drawbench and 
are given several more draws. The reload rack 
enables the operator to perform several drawing 
operations without requiring any overhead crane 
handling. This machine is powered by a 300 h.p. 
motor and can draw five 300ft long tubes at a 
time at a maximum speed of 450ft per minute. 
Fig. 5 is an overall view of the machine with the 
mandrel rod end in the left foreground, the 
operator’s pulpit, pinch rolls and die stand in 
the centre and the loading deck and reload rack 
extending into the background. The tubes are 
loaded on the mandrels by the pinch rolls, then 
rotated and pulled through the dies by the 
carriage. 

The 50.000 Ib single-chain drawbench is used 
to perform further reductions on the tubes drawn 
on an older 100,000 Ib drawbench. This machine 
is powered by a 200 h.p. motor and can draw 
three 60ft long tubes at a time at a speed of 
130ft per minute. Finally, the 50,000 Ib dual- 
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chain drawbench is used to finish brass condenser 
tubes. It is powered by a 300 h.p. motor and 
can draw five 100ft long tubes at a time at a 
maximum speed of 400ft per minute. Fig. 6 
shows the operator’s position as seen from the 
die stand of this machine, with the pinch 
rolls ready to load five tubes on the top set of 
mandrels while a like number are being drawn 
through the dies below. 

The Westinghouse Electric Corporation sup- 
plied the complete electrical equipment to drive 
the 150,000 Ib single-chain drawbench and the 
two 50,0001b dual-chain drawbenches. The 
150,000 Ib single-chain drawbench is powered 
by a non-reversing 500 h.p., 450/900 r.p.m., 
6J0V d.c. motor. This motor has “ thermal- 
astic ’” insulation. 

The carriage return is powered by a 25 h.p., 
68/136 r.p.m., 230V d.c. geared motor. The 
d.c. power sources for these drives include a 
400kW motor-generator set with an extended 
bedplate. Mounted crosswise on this extended 
bedplate is a 25kW, two-unit motor-generator 
set for the carriage drive. Also mounted cross- 
wise is a four-unit exciter motor-generator set. 
This complete power system is enclosed in a 
sheet steel housing which has filtered air inlets 
on the sides with air discharge out of the top. 

The d.c. adjustable voltage control compo- 
nents are fitted in a floor-mounted cabinet with 
resistors mounted and wired in a_ ventilated 
enclosure on top. This cabinet is matched 
and in line with the power source housing. All 
the interconnections between the control, the 
exciter and power sources are integral in the 
housing. This arrangement substantially reduced 
installation costs, since most of the interconnec- 
tion wiring is inherent in the package drives. 
Furthermore, there are no special requirements 
for the power source, such as foundations or 
motor room construction. The starter for the 
a.c. drive motor on the main power source is 
also in a floor-mounted cabinet. This starter is 
integral with the control package. The package 
arrangement is the largest manufactured by 
the Westinghouse Electric Corporation. 

The two 50,000 lb dual-chain drawbenches 
are reversing drives with lower power require- 
ments. Each drive is powered by a 300 h.p., 
500/1200 r.p.m., 250V d.c. motor. This motor 
also has “ thermalastic”’ insulation. The d.c. 
power source is a 300kW motor-generator set 
with an extended bedplate. Mounted cross- 
wise on this extended bedplate is a three-unit 
exciter motor-generator s*t. This complete 
power system is also enciu.ed in a sheet steel 
housing. In addition, this drive has a 
static “‘ Mag-amp” voltage regulator on the 
300kKW generator to provide current limit 
acceleration and deceleration. Provisions are 
made for recalibration of the current limit 
circuit to provide a high current limit setting 
for acceleration and for deceleration in the 
return direction, a low current limit setting for 
stall torque with the carriage against the die 
stand and a moderate current limit setting for 
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Fig. 7—Surface combustion direct-fired bright annealing furnace for brass 


and cupro-nickel tubing 


deceleration after the completion of the draw. 

On this drive, the starter for the a.c. drive motor 

on the main power source is also in a cabinet 

integral with the control “ package.” 
ANNEALING FURNACES 

Considerable thought was given to. the 
annealing facilities to be installed at New 
Milford. The Surface Combustion Corpora- 
tion, of Toledo, Ohio, and engineers of Scovill 
co-operated in designing the heat treating equip- 
ment to carry out newly developed concepts of 
production, incorporating the most advanced 
methods of heat treatment centrol. The two 
main units used for processing brass and cupro- 
nickel tubing are atmosphere-controlled, con- 
tinuous roller hearth annealing furnaces. One 
of the furnaces, which is situated in the “ re- 
draw ”’ line, is direct-fired and is 92ft long. The 
other furnace, which is convection-heated, is 
72ft long and is situated in the finishing line. 

The direct-fired furnace (Fig. 7) will heat 
15,000 lb of brass or cupro-nickel tubing at 
temperatures ranging from 375 deg. Cent. to 
820 deg. Cent. and has facilities within the 
furnace to pre-cool the tubing to 120 deg. Fah., 
using a special pre-cool and fast-cool chamber 
at the discharge end. A “ Surface DX” gener- 
ator of 15,000 cubic feet per hour capacity is 
used to provide protective atmosphere, when 
needed. When bright annealing of brass or 
cupro-nickel tubing is necessary in this furnace, 
mixers can be set to obtain a richer mix, and 
additional generated “* DX” gas is piped into 
the furnace. Special precautions have been 
taken to provide an atmosphere-tight furnace. 
Both vestibules are provided with baffles to 
prevent the escape of furnace atmosphere and to 
provide a positive pressure in the furnace. 
This positive pressure is sufficient to purge the 
inside of the tubing being processed, thus 
providing controlled surface conditions on the 
inside and outside of the tubing. 

To maintain surface conditions and proper 
physical properties, pre-cool and _fast-cool 
chambers are situated just inside the discharge 
end. Tubing placed on the charge table outside 
the furnace, passes continuously through the 
heating chamber, the pre-cool chamber, the 
fast-cool chamber and then to the discharge 
table. The rollers on the charge table, in the 
furnace and on the discharge table are syn- 
chronised and driven by a chain and sprocket 
assembly. This gives uniform speed to the 
various rollers and provides positive movement 
of the work through the furnace without damag- 
ing the tubing surface. Four round chart 
indicating controllers and a four-point strip 
chart recorder control the temperatures in the 
furnace, and four high temperature cut-off 
instruments also provide over-heat safety. A 
strip chart speed recorder and controller governs 
the speed of the furnace conveyor. All these 
instruments are mounted on a panel convenicntly 
situated near the furnace operator’s station. 

( To be continued ) 
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Personal and Business 


Appointments 


Mr. J.C. G. WeceriF has been appointed a director 
of Dowty Group, Ltd. 

Mr. G. C. Panes has been appointed London 
manager for Hopkinsons, Ltd. 

Mr. A. F. Burton has been appointed general 
sales manager of Charles Colston, Ltd. 

Mr. J. A. Hariey has been appointed deputy 
managing director of Steele and Cowlishaw, Ltd. 

Mr. Airey Neave has been appointed to the 
main board of directors of John Thompson, Ltd. 

Mr. S. HALLAM has been appointed manager of 
David Brown Construction Equipment, Ltd., Melt- 
ham 

UppeHotm, Ltd., announces that Mr. A. G. 
Shaw, senior Midland area representative, has been 
promoted to Midland area manager. 

Mr. L. Scuerers has been appointed chairman of 
Shell Chemical Company in succession to Mr 
F. A. C. Guepin who retired in June. 

Lorp Bauru, president of the Dunlop Rubber 
Company, has been elected as the first president of 
The British Institute of Management. 

Mr. Harry Grover has been appointed area 
sales manager for the Midlands for Dowding and 
Mills, Ltd., with effect from November 2. 

Mr. I. W. READMAN has been appointed aircraft 
production manager at the King’s Norton, Birming- 
ham, factory of the Triplex Safety Glass Company, 
Ltd 

SHEEPBRIDGE Equipment, Ltd., has announced the 
appointment of Mr. J. G. Francis as its technical 
representative for the Yorkshire and Lincolnshire 
ireas 

C.A.V., Ltd., announces the appointment of 
Mr. A. E. W. Austen, A.M.LE.E., as chief engineer. 
Mr. W. E. W. Nicolls has been appointed chief 
engineer for overseas operations 


Frep Myers, Ltd., has announced that Mr. P. E. 


Fleming has relinquished the position of sales 
director and has accepted the appointment of director 
responsible for agricultural activities 

DewHURST AND PARTNER, Ltd., announces that 
Mr. R. A. Gilbey has been appointed general 
manager, Amersham Works, and Mr. E. Ford has 
been appointed northern regional manager. 

THe British TRANSPORT COMMISSION has nomin- 
ated Mr. T. S. Roberts, chief docks manager at Hull, 
to the Coastal Shipping Advisory Committee to 
replace Mr. H. L. Hopkins, who has resigned. 

Mr. J. E. Smiru is to take up the position of 
managing director of the National Gas and Oil 
Engine Company, Ltd., on January 1, 1960. He 
will also become a member of the board of Hawker 
Siddeley Industries, Ltd 

Mr. Micuati C. Potts and Mr. Perer SHARP 
have been appointed directors of Dowty Mining, 
Ltd., of Ajax, Ontario, a member company of the 
Dowty Group of Cheltenham. Mr. Sharp has also 
been appointed general manager 

IMPERIAL CHEMICAL INDUsTRIES, Ltd., announces 
that Mr. Michael J. S. Clapham has been appointed 
chairman of the metals division from January |, 
1960, in succession to Dr. Maurice Cook, who 
retires from the company’s service on December 31, 
1959 

Davip Brown INpustries, Ltd., announces that 
Mr. Albert Maugham, deputy general manager of 
the machine tool and tool divisions, has retired on 
reaching the age of sixty-five, though his services will 
continue to be available to the company on a part- 
time consultative basis. Following Mr. Maugham’s 
retirement Mr. W. F. Howe has been appointed 
manager of the tool division 

Mr. WALTER ANDERSON GALBRAITH, 
A.M.I.Mech.E., has been appointed general sales 
manager of the Yale and Towne Manufacturing 
Company's British materials handling division at 
Wednesfield. Mr. Harry Davis has been appointed 
sales manager (United Kingdom), and Mr. Michael 
John Stuart, sales manager (export). All these 
appointments are effective from November 1. 

Mr. C. W. A. Priest, A.M.I.Mech.E., A.M.I.E.E 
has been appointed chief design and construction 
engineer of th: Central Electricity Generating Board, 
in succession to Mr. E. S. Booth, M.1.Mech.t 
M.1.E.E., who has been appointed a full-time member 
of the Board. Mr. V. J. Speller has been appointed 
chief assistant public relations officer in succession to 
Mr. Peter J. Field, who has been appointed public 
relations officer. 


Business Announcements 


Savi_te (TRAcTorS), Ltd., has opened new offices 
and showrooms for the London area at Staines 
Road, Feltham, Middlesex. 


BaIlLey METERS AND CONTROLS, Ltd., states that 
the telephone number of its Birmingham branch office 
has been changed to South 4161-2. 

Souare D, Ltd., states that the address of its 
Birmingham field office is now 751, Bristol Road 
South, Northfield, Birmingham, 31 (telephone, 
Priory 1163 4). 


Mr. MicHatt GrorGe COHEN is taking up resi- 
dence in the United States as a vice-president of 
George Cohen 600 Incorporated of 30, Church 
Street, New York. 

THe ASSOCIATION OF HYDRAULIC EQUIPMENT 
MANUFACTURERS, 38-40, Eccleston Square, London, 
S.W.1, has been formed by British hydraulic equip- 
ment manufacturers. 


G. A. Harvey ANp Co. (LONDON), Ltd., states 
that Mr. D. K. Fraser, M.1.Mech.E., M.I.Mar.E., 
at present managing director of Petters, Ltd., will be 
joining its board of directors in the near future. 

Messrs. J. D. AND D. M. Watson, 67, Tufton 
Street, Westminster, London, S.W.1, chartered 
civil engineers, announce that they have taken into 
partnership Mr. Graham S. G. Goode, A.M.1.C.E. 


HOLMAN BrortuHers, Ltd., Midlands branch is 
now accommodated in new premises at Lightning 
Way, Alvechurch Road, West Heath, Birmingham, 
31. The new branch sales manager is Mr. C. E. J. 
Bishop. 


SOUTHERN INSTRUMENTS, Ltd., has opened a 
northern branch office at 536, Rochdale Road, 
Shaw, rear Oldham, Lancs (telephone Shaw 7343). 
Mr. G. Schofield has been appointed northern area 
sales manager. 

Mr. J. HUGH Nett, deputy chairman and joint 
managing director of James Neill and Co. (Sheffield), 
Ltd., has left for a six-week tour of agents and 
customers in Canada, the U.S.A., Mexico and the 
Caribbean. 

WEIR N.V., the Netherlands subsidiary of G. and J 
Weir, Ltd., has acquired the business of N.V. 
‘““Warmtekracht,”’ at Sluisjesdijk 131, Rotterdam-22, 
and has moved its headquarters in the Netherlands 
to that address. 

SMALL AND Parkes, Ltd., has installed Telex at 
its registered offices and works, Hendham Vale, 
Manchester, 9, and at its London office, 251, Kingston 
Road, S.W.19. The numbers are Manchester Telex 
66161 and London Telex 25439. 


THe ENGineers’ Gulp, Ltd. (incorporating the 
Professional Engineers’ Appointments Bureau) states 
that the Guild office, including the appointments 
division, is now at 201, High Holborn, London, 
W.C.1. (telephone Holborn 1057). 


BriTisH INSULATED CALLENDER’S CABLES, Ltd., 
announces that its depot at 58-59, Regent Street, 
Plymouth, has been made into an independent 
branch. The telephone number of the Worcester 
branch has been changed to Worcester 26966-7. 

Cass ELectronics, Ltd., White Hart Yard, Guild- 
ford Street, Chertsey, Surrey, has opened a show- 
room for the demonstration of * Nira Tele-Tracer ”” 
staff paging systems and * Dialog ** instant intercom 
equipment. The company’s telephone number has 
been changed to Chertsey 3481 (2 lines) 

Davip Brown INpustrigs, Ltd., states that the 
Spanish Government has approved the formation 
of a company to be known as David Brown Engran- 
ages S.A., which will undertake manufacture of 
commercial vehicle gearboxes and gears of David 
Brown design in a new factory at present under 
construction at Villaverde, near Madrid 


LANCASHIRE DyNAMO ELECTRONIC PRopuUCTS, Ltd., 
Rugeley, Staffordshire, has introduced a planned 
maintenance scheme for customers in the United 
Kingdom. The scheme, which will be operated by 
the service and field operations department, involves 
four visits per annum and will be undertaken on a 
two-year contract basis with annual payments. 


A.E.I, Lamp AND LIGHTING COMPANY, Ltd., 
states that its lamp and lighting sales departments 
have been integrated and at the same time a combined 
lamp and lighting marketing department has been 
set up. Mr. H. G. Lilley has been appointed sales 
manager and Mr. W. C. Huston, marketing manager. 
A combined lamp and lighting export department 
has been set up at Melton Road, Leicester, with 
Mr. G. O. Sparks as manager. 


PoweR CONSTRUCTION, Ltd., 19, Berkeley Street, 
London, W.1, is a new consortium of established 
British companies, formed to design, manufacture, 
deliver and construct power stations in any part of 
the world. The members of the consortium are : 
The Armfield Hydraulic Engineering Company, Ltd. ; 
Belliss and Morcom, Ltd.; Cory Brothers and Co., 
Lid. (a member of the Powell Duffryn Group) ; 
Lancashire Dynamo Holdings, Ltd., and Mitchell 
Engineering Group, Ltd. 

FIRTH CLEVELAND Pumps, Ltd., Stornoway House, 
Cleveland Row, London, S.W.1, is to manufacture 
under licence the range of self-priming multi-stage 
centrifugal pumps designed and developed by 
Dickow-Pumpen, of Wailkrayburg, near Munich, 
in Western Germany. The British company will 
sell the pumps in all parts of the world, with the 
exception of the Common Market Countries, Scandi- 
navia and India. 


FLecTRONICS, Ltd., is moving into a new 
factory at Mayland Avenue, Hemel Hempstead, 
Herts, telephone number Boxmoor 6464. The 
building provides 30,000 square feet of production 
space as well as development laboratories and 
Offices. It will provide facilities for the manufacture 
of the Gate telephone answering machine and 
television distribution amplifiers, and for contract 
work. 
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LAFARGE ALUMINOUS CEMENT COMPANY, Ltd., 
73, Brook Street, London, W.1, has been appointed 
main distributor of the first British-made Super 
Sulphated Cement. This cement is made by Frod- 
ingham Cement Company of Brigg Road, Scun- 
thorpe, from a granulated slag of unusually consistent 
composition from the works of Appleby Frodingham 
Steel Company, and it is claimed that this slag gives 
a cement of dependable quality and performance, 
which hardens at approximately the same rate as 
Portland cement and has a very high resistance to 
sulphates, sea-water, oils, fats and dilute acids. A 
low heat of hydration is also claimed 


Contracts 


G.W.B. Furnaces, Ltd., has received from Henry 
Wiggin and Co., Ltd., an order for a packaged 
boiler installation consisting of five model 600 
** Powermaster ** packaged automatic oil-fired boilers 
capable of producing from 4000-104,000 Ib of steam 
per hour at an efficiency of over 80 per cent. 


HALL, RUSSELL AND Co., Ltd., has received an 
order for two trawlers, one from the Saint Andrew's 
Steam Fishing Company, Ltd., and the other from 
the Carry On Fishing Company, Ltd. Both ships 
will measure 115ft 6in by 26ft by 13ft 3in and be 
propelled by a Mirrlees mark K.S.C.D.M.6 turbo- 
charged diesel engine. 

THE GOOLE SHIPBUILDING AND REPAIRING Com- 
PANY, Ltd., announces the receipt of an order from 
the Saint Andrew’s Steam Fishing Company, Ltd., 
for a trawler having dimensions 182ft 6in by 32ft 
by 16ft 3in, a fishroom of 18,300 cubic feet 
capacity and a speed of 15 knots. Propulsion will 
be by a Holmes-Werkspoor diesel engine of 1600 
b.h.p 


JOHN DrysDALe AND Co., Ltd., has been awarded 
a contract for road improvement on the Gretna- 
Stranraer-Glasgow-Stirling trunk road (A.77) between 
Malletsheugh Inn and Woodvale Avenue. The site 
of the improvement is at Newton Mearns in Renfrew- 
shire and the work involves the widening and recon- 
struction of 3 miles of trunk road to provide dual 
carriageways and two 8ft wide footpaths. The work 
will be supervised, on behalf of the Secretary of State 
for Scotland, by Messrs. Kyle and Frew, consulting 
engineers. The scheme is estimated to cost £550,000 
and will be completed in about two years. 


HENRY BALFOUR AND Co., Ltd., has received 
orders from the East Midlands Gas Board and the 
South Western Gas Board for plant involving the 
recently developed Frodingham desulphurising pro- 
cess. At Basford Gasworks, Nottingham, a unit of 
5,000,000 cubic feet capacity a day is to be 
installed for the simultaneous removal of H.S and 
organic sulphur. This is in the nature of a semi- 
experimental plant and is not, as yet, provided with 
facilities for the recovery of the sulphur as sulphuric 
acid. At Exeter Gasworks a complete plant with a 
capacity of about 8,000,000 cubic feet of gas a day 
is to be installed, together with a sulphuric acid plant 
of the dry contact type which is being supplied by 
the Power Gas Corporation. This Exeter plant is 
designed for 99 per cent removal of H.S with the 
simultaneous removal of organic sulphur compounds 
to the extent of 90 per cent, with the exception of 
thiophen, which is expected to be reduced by about 
20 per cent. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of appli- 
the second date, at the end of the abridgment, is the date 
of publication of the complete specification. Copies of specifica- 
tions may be obtained at the Patent Office Sales Branch, 15 
Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 
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BUILDING EQUIPMENT 


820,806. May 10, 1957.—CLAMPING CONNECTIONS 
FOR FRAMEWORK, Acrow (Engineers), Ltd., 
8, South Wharf, Paddington, London, W.2 
(Inventor : Eric George Benjamin Crook.) 

In accordance with this invention, a tubular 
scaffold member is provided with means for securing 
bracing members to it, and an example is shown in 
the accompanying drawing. The scaffold tubular 
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upright has securing means for bracing members A 
comprising a pin B fixed to a channel C welded to the 
tube. A movable pin D carrying a channel cover 
plate is engaged in a longitudinal slot in the channel 
C and this cover plate can be set in a position in 
which it at least partially covers the ends of the 
bracing members on the pin. The bracing members 
are then squeezed between the channel C and the 
cover plate when a nut on the outer end of the pin 
D is tightened. The side flanges of the cover plate 
terminate in toes E for bearing on the bracing 
members in this position whilst a notch enabies the 
plate to be properly located against the fixed pin. 
A hook notch F on each side flange of the cover 
plate enables it to be temporarily suspended in a 
position in which, with the movable pin D still 
engaged in the slot, it is well clear of the fixed pin B 
for the bracing members to be readily engaged 


on the pin.—September 30, 1959. 
METALLURGY 
821,033. March 4, 1957.—-CONVERSION OF MOLTEN 


PiG IRON TO Street, Metallurgical Oxygen 
Processes, Ltd., and Alfred Gordon Evans 
Robiette, both of 76, Cannon Street, London, 
E.C.4 
According to the present invention there is pro- 
vided a process of converting a bath of molten pig 
iron to steel in which oxygen or oxygen enriched air 
is projected under low pressure on to the surface of 
the bath, characterised in that the molten pig iron 
is stirred by electromagnetic forces in such a way 
that the portion of the bath surface on to which the 
gas is projected is continuously cleared of slag while 
the slag is simultaneously being collected about the 
outer surface of the bath. The slag is continuously 
removed from the bath, thereby ensuring that the 
oxidising gas reacts with the molten pig iron. One 
way of carrying out the invention is illustrated in the 
drawing, which shows a vertical section through a 
furnace. 
bowl shape and having outside the refractory wall 
a normal or low-frequency inductor coil A of helical 
shape. This coil is so arranged that when energised 
with mains frequency current, e.g. at a frequency of 
50 cs to 60 cs, the metal is circulated in the direc- 
tion indicated by the arrows B. The circulation is 
normally sufficiently rapid to produce a pronounced 
convex meniscus or crown at the top surface of the 
metal, which tends to assume a spherical shape. 
Because of the direction of movement, and the shape 
of the surface, the slag formed is driven to the sides 
of the bath, leaving the crown relatively clean. An 
oxidising gas is therefore blown on to this clean 
surface through a water-cooled tube C. The bath 
can be closed by a roof formed with an outlet for 
the gaseous products of the reaction, and one or 
more openings for making additions such as alloys 
or fluxes required in the refining process. Suitable 


The body or hearth of the furnace is of 
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slag-tapping notches are provided below the level 
f the portion of the bath surface on to which 
the gas is projected to enable continuous removal of 
the ‘ina from the bath during conversion. The 
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degree of stirring can be varied by varying the power 
input of the electric supply or its frequency, or by 
varying the position of the coil relative to the bath, 
Normally, however, the coil would impart little 
heat to the bath, most of the energy being used for 
circulation purposes. The speed of reaction can be 
controlled by adjusting the rate of circulation and 
the rate of oxygen supply, or both. The temperature 
of the reaction may be controlled by the addition 
of scrap or iron ore.—September 30, 1959. 


MISCELLANEOUS 


$21,053. February 7, 1957.—FiLuip  Pressure- 
REDUCING MECHANISM, Dunlop Rubber Com- 
pany, Ltd., 1, Albany Street, London, N.W.1. 
(Inventor : Douglas Dewar.) 

One embodiment of the invention is described 
with reference to the accompanying drawing. The 
mechanism comprises a housing with a bore in 
which a piston A is slidable. The upper side of the 
piston forms a wall of an exhaust chamber con- 
nected to atmosphere through a vent B, and a spring 
urges the piston away from the vent. The other 
side of the piston forms a wall of an operating 
chamber connected to the mechanism to be oper- 
ated through an outlet connection C. The end of 
the bore adjacent the vent B has a number of spaced 
axial recesses D, the arrangement being such that a 
predetermined movement of the piston against the 
spring uncovers the recesses and allows pneumatic 
pressure from the operating chamber to flow past 
the piston to the exhaust chamber and thence to 
atmosphere. As the piston moves up towards the 
outlet the size of the exhaust chamber becomes 
progressively less. The lower end of the housing 
comprises a pressure chamber which is adapted to 
be connected to a source of pneumatic pressure 
through the connection E. A wall F separating the 
pressure and the operating chambers has passages 
arranged symmetrically about the axis of the bore. 
A metal bcllows G has one end secured to the pressure 
chamber wall directly opposite the passages, and 
an annular valve-member H secured to the othe: 
end prevents the flow of air from the pressure 
chamber to the operating chamber. The outside 
diameter of the valve is equal to the effective diameter 
of the bellows and the arrangement of parts is such 
that, with the valve closed, the pressure inside the 
pressure chamber cannot act to lift the valve off its 
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Seating. The piston is connected to the valve by a 
lost motion device comprising a rod J which extends 
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through the operating chamber and a guide in the 
wall F. The central portion of the valve H is abutted 
by the end of the piston rod and has a number of 
passages through it. A stem at the end of the piston 
rod, free to slide through the valve, terminates in 
an abutment and a light spring is fitted in between 
the abutment and the valve. In the inoperative 
position of the mechanism, the piston is forced by 
its return spring and towards the valve H, until the 
abutment on the end of the stem of the rod J con- 
tacts the wall of the housing within the bellows. 
The piston rod carries the valve H with it to an 
open position. Air under pressure enters the lower 
chamber and passes through the open valve H to 
the operating chamber above and thence to the 
mechanism to be operated. This pressure acts on 
the piston A and as the pressure in the mechanism 
and in the operating chamber increases, the piston 
is forced down the bore against its compression 
spring. As the piston progressively moves back, 
the valve H, urged by its spring, follows it, until the 
valve is seated and the supply of pneumatic pressure 
from the source is cut off. The rating of the piston 
compression spring is arranged so that the predeter- 


_ mined cut-off pressure will have moved the piston a 


sufficient distance to close the valve. In this balanced 
condition the piston is situated adjacent the ends of the 
recesses D leading to exhaust. It frequently happens 
that, due to the effects of heat, atmospheric changes 
and the like, the pressure, in the operating chamber 
rises above the predetermined value, even though 
the valve is closed. In this invention means to 
prevent this from occurring are provided in that, if 
the pressure should increase, it forces the piston H 
further down the bore until the adjacent ends of the 
recesses D connecting the operating and exhaust 
chambers are uncovered. Compressed air flows 
to exhaust until the correct operating chamber pres- 
sure is reached, when the piston spring moves the 
piston back to close the recesses. During this phase 
of the operation the valve remains seated, the piston 
stem sliding through the hole. Only a small piston 
movement is required to connect the operating 
chamber with exhaust and the rate of the piston 
spring is so arranged that this movement takes 
place with only a very small increase in operating 
chamber pressure above the predetermined value 
An advantage of the pressure-reducing mechanism 
described is that it can be used in conditions which 
prevent the use of rubber or similar seals.—-Sep- 
tember 30, 1959 


ELECTRONICS 


$21,119. May 24, 1957.— DIFFERENTIAL CORRECTION 
OF TELEVISION ReceIvers, Standard Telephones 
and Cables, Ltd., Connaught House, 63, Ald- 
wych, London, W.C.2. 

It is well known that transmission links, such as 
cable sections, in a television system cause a limita- 
tion of the band-width of the signals transmitted. 
The present invention provides a circuit arrangement 
which results in an improved picture from a signal 
which has been limited in the manner described. 
Referring to the drawing, there is shown a circuit 
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which includes a video amplifier. valve A. Potentio- 
meter B controls the amplitude of the output from 
the valve. The output signal is applied via a first 
path, which includes an inductor C and a capacitor 
D, across a resistor E and via a resistor F to the grid 
of a video output valve G; and a second path which 
includes a capacitor H, a resistor J, an amplifier 
valve K, and a capacitor L across resistor E and to 
the grid of video output valve G. A bias voltage 
applied via resistor J to the grid of valve K may be 
varied in order to vary the amplification of that valve. 
Inductor C and capacitor D form a delay network, 
and capacitor L, resistor F, and resistor E, form a 
differentiating network. The delay network and the 
differentiating network are so dimensioned that the 
signals from each when added together across 
resistor E produce a combined signal which is an 
improvement upon the original output signal from 
valve A.—September 30, 1959, 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column. are requested to note 
that, in order 10 make sure of thetr insertion, the necessary informa- 
tion should reach this ofhce not later than a fortnight before the 
meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

To-day, Oct. 30.—CoventTRy AND District BRaNcH : Visit to 
Lockheeds, Lid., Leamington Spa, 7.30 p.m. % STOKE AND 
Crewt Brancu : Grand Hotel, Hanley, “ Hospital Electrical 
Instaliations,’’ G. Middiemas, 7.30 p.m. E 

Mon., Nov. 2.--BoOLTON BrancH : Railway Hotel, Trinity Street, 
Bolton, “ Miniature Circuit Breakers,”’ J. A. Robbins, 7.45 p.m. 
# Essex Brancu : Angel Hotel, liford, ** War-Time Evasion 
and Escape,” E. H. Maddox, 8 p.m. & Leeps BRraNcu : 
Great Northern Hotel, Leeds, “ Transformers,’’ Mr. Stancliffe, 
7.0 p.m. ge SHerriecp Brancnu: Royal Victoria Hotel, 
Sheffield, Lecture by J. J. Moulson, 7.30 p.m. : 

Tues., Nov. 3.—ALDERSHOT AND Districts BRANCH : Station 
Hotel, Basingstoke, Hants, “ Recent Developments in Discharge 
Lighting.” G. V. McNeill, 7.30 p.m. ge NEWCASTLE UPON 
TYNE AND Distaict BrancH : Crown Hotel, Clayton Street, 
Newcastle upon Tyne, “ Switchgear Protection,’ 7.30 p.m 

READING AND Districts Brancu: College of Further 
sducation, Bourne Road, Maidenhead, Berks, “ Protective 
Equipment for Industrial Piant,"’ W. L. Stern, 7.30 p.m 

West LONDON BRANCH : Windsor Castle Hotel, 134, King 
Street, Hammersmith, W.6, Colour film of the 1959 Electrica! 
Engineers (A.S.E.E.) Exhibition, 7.30 p.m. 

Wed., Noy. 4.—Hairax Branch : Crown Hotel, Horton Street 
Halifax, “ Controt Centres,” R. G. Camp. 7.45 p.m 
3 Mancuester Brancu: Engineers’ Club, Albert Square, 
Manchester, 2, “ Maintenance of Electrical Switchgear,’ 
F. G. Thompson, 7.15 p.m. x NortH LONDON BRANCH : 
Wood Green Civic Centre. Town Hall, Wood Green, N.22, 
“ Floor Warming,”’ C. J. Wheeler, 8 p.m ‘ 

Fri., Nov. 6.—LiverPoo, aND District BRANCH: Industria! 
Development Centre, M.A.N.W.E.B., Paradise Street, Liver- 

i, Discussion on “ Education and Training for the Electrical 
ndustry,”’’ 7.30 p.m 


BRITISH ELECTRICAL AND ALLIED MANUFACTURERS 
ASSOCIATION 
Tues. and Wed., Nov. 3 and 4.—Connaught Rooms, Kingsway, 
London, W.C.2, 4th Annual Publicity Conference, 9.45 a.m. to 
5 p.m. (Nov. 3); 9.18 a.m. to 12.45 p.m. (Nov. 4) 


BRITISH INSTITUTE OF MANAGEMENT 
To-day, Oct. 30.—FirrH Evsourne Memorial LEcTUuRe : 
Assembly Hall, Royal Commonwealth Society, Northumber- 
land Avenue, London, W.C.2, “ The Management Burden, 
H. Wiimot, 8 p.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 

Mon., Nov. 2.—Mersrtysipr SecrTion University Club, 2 
Mount Pleasant, Liverpool, “ Electronics in the Auto-Pilot 
of the ‘ Firestreak ' Missile,”’ A. Bedford, 7 p.m 

Wed., Nov. 4.—Comrputer Group : London School of Hygiene 
and Tropical Medicine, Keppel! Street, Gower Street, London 
W.C.i, Symposium on “ Input/Output Devices,”’ 3 p.m. and 
6 p.m 


COMBUSTION ENGINEERING ASSOCIATION 
Tues. and Wed., Nov. 3 and 4,—Royal Hotel, Scarborough, 
Conference on “ Fuel Economy through Automatic Opera- 
tion.”’ 


ILLUMINATING ENGINEERING SOCIETY 

Wed., Nov. 4.—EptnsurGu CENTRE Y.M.C.A. Social Room 
14, South St. Andrew Street, Edinburgh, “ The History ot 
Lighting,’ S. S. Beggs, 6.15 p.m. ye NEWCASTLE UPON TYNE 
Centre: Large Lecture Theatre, Dept. of Chemistry, Kings 
College. Newcastle upon Tyne, “Lighting and Safety in 
Building Operations and Works of Engineering Construction,” 
J. Gordon-Scott. 6.15 p.m 

Thurs., Nov. §.—-GtasGow CENTRE : 
29, St. Vincent Place, Glasgow, C.1, “ 
ing,”’ S. S. Beggs, 6.30 p.m 


INDUSTRIAL EFFICIENCY AND SAFETY EXHIBITION 

Tues. to Sat., Nov. 3 to 14.—City Hall, Deansgate, Manchester, 
Nov. 4.“ Mechanisation and Automation,’ J. Morgan, 
I! am. Nov. $.—“ Fuel Conservation,”’ D. P. Goich, 3 p.m., 
and Nov. 10.—“ Impact of Change on Management,”’ Dr 
Roberts, 11 a.m 


INSTITUTE OF MARINE ENGINEERS 

Mon., Nov. 2.—-STUDENT MEETING Memorial Building. 76, 
Mark Lane, London, E.C.3, Discussion on “ The Day to Day 
Management of a Ship and Its Machinery,”” 6.30 p.m. 
% Mersrysipe AND NortH Western Section Liverpool 
Engineering Society, The Temple, Dale Street, Liverpool, 
“ Nuclear Propulsion of Ships."’ R. P. Kinsey, 6 p.m. ye JUNIOR 
Lecture : Technical College, Falmouth, “ Construction of 
the Ship,”’ G. Ridley Watson, 7 p.m 

Tues., Nov. 3.—Junior Lecture Willesden Technical College 
London, N.W.10, “ Modern Marine Water-Tube Boilers,’ 
A. P. Monk, 6p.m 

Thurs., Nov. 5.—Nortu East Coast SECTION Stephenson 
Building, King’s College. Claremont Road, Newcastle upon 
Tyne, “ Refrigerating Machinery and Its Application in Ships,” 
M. B. PF. Ranken, 6.15 p.m 


INSTITUTE OF PETROLEUM 
Wed., Nov. 4.—61, New Cavendish Street, London, W.1 
and Transport,’’ W.S. Ault, 5.30 p m 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 

Mon., Nov. 2.—Past ReGionat Centre: Council Chamber, 
Houldsworth Hall, 90, Deansgate, Manchester, “ Driving 
Technique,”’ 7.30 p.m. ¥& ScorrisH Centre: Institution of 
Engineers and Shipbuilders, Eimbank Crescent, Glasgow 
“ Chassis and Engine Manufacture,” R. P. Chilton, 7.30 p.m 

Tues., Nov. 3.—Eastern Centre: The Golden Hind Hotel 
Cambridge, “‘ Road Surfaces."’ G. Grime, 7 p.m 

Mon., Nov. 9.—-West Rectonat Centre: Liverpool Architec- 
tural Society's Rooms, Bluecoat Chambers, Schoo! Lane 
Liverpool, 1, “ Air Suspension,"’ V. E. Gough, 7.30 p.m 


INSTITUTE OF WELDING 
Tues., Nov. 3.54, Princes Gate, Exhibition Road, London, 
.W.7, Presidential Address, “* Education in Welding,” 

Seymour-Semper, 6 p.m 
INSTITUTION OF CIVIL ENGINEERS 
Twes.. Nov. 3.—Great George Street, Westminster, 
S.W.1, Presidential Address, A. C. Hartley, $.30 p.m. 
INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Oct. 30.~—Noara Scortano Sus-Centre: Robert 
Gordon’s Technicai C allege. Aberdeen, Chairman's Address 


British Lighting Council, 
The History of Light- 


“Oil 


London, 
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A. J. O. Cruickshank, 7.30 p.m. ye NorTH STAFFORDSHIRE 
Sup-CenTre : Technical College, Stoke-on-Trent, “ The 
Design and Performanve of the Gas-Filled Cable System,’’ 
E. P, G. Thornton and D. H. Booth, 7 p.m. 

Mon., Nov. 2,—E.LeCTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, “Some Commenis on the 
Classification of Waveguide Modes,” A. E. Karbowiak ; and 
“Some Comments on Quasi-Optical Methods 1 Millimetre 
Wavelengths,”’ L. Lewin, 5.30 p.m. ye NORTH-EASTERN 
MEASUREMENT AND Evectronics Group : Rutherford College 
of Technology, Newcastle upon Tyne, 1, “ The New Post 
Office 700-type Telephone,”’ F. E. Williams and F. C. Carter ; 
* The Design of an Automatic Sensitivity Control for a New 
Subscriber's Telephone Set—The British Post Office 700-type 
Telephone,”’ F. E. Williams and F. A. Wilson, 6.15 p.m 
k SouTH MIDLAND Centre : James Watt Memorial Institute, 

irmingham, ** The Electrification of the U.K.A.E.A. Indus- 
trial Group Factories.”’ J. W. Binns and W. J. Outram, 6 p.m. 

Tues., Nov. 3.—MEASUREMENT AND CONTROL SECTION: Savoy 
Place, London, W.C.2, “ An Analogue Electronic Multiplier 
Using Transistors as Square-Wave Modulators,”’ P. Gleghorn, 
5.30 p.m. ye East Miptanp CENTRE : M.E.B. Service 
Centre, Derby, Joint Meeting with the Institution of Locomo- 
tive Engineers, “ The Deitic Locomotive,”’ C - Cock, 
6.30 p.m. ye CAMBRIDGE ELECTRONICS AND COMMUNICATIONS 
Group : Cavendish Laboratory, Free Schoo! Lane, Cambridge 
Chairman’s Address, “ The Development of Eurovision,” 
M. J. L. Pulling, 8 p.m. ye NortH MipLaNnp Centre : Lecture 
Theatre, Electrical Dept., The University, Leeds, ‘‘ The Appli- 
cation of Low-Pressure Resins to Some High-Voltage Switch- 
gear Des gns,”’ T. R. Manley, K. Rothwell and W. Gray, 
6.30 p.m. ye NortTH-WesTeERN CENTRE: Engineers’ Club, 
17, Albert Square, Manchester, “‘ The Application of Irradia- 
tion in Industry,"" M. C. Crowley-Milling. 6.15 p.m. % SouTH- 
East SCOTLAND Sus-CENTRE : Carlton Hotel, North Bridge, 


Edinburgh, “Silicone Electrical Insulation’’ J. H. Davis 
7 p.m 


p.m. 
Wed. Nov. 4,—Tees-sipe Sup-Centre : Cleveland Scientific and 
Technical Institution, Middlesbrough. “The Provision of 
Adequate Electrical Installations in Buildings’’: (a) ‘* Hous- 
ing,’ C. C. Hyams, 3 p.m., and (b) “* Commercial! Buildings,” 
E. E. Jacobi, 6.30 p.m. ye SouTH-West SCOTLAND Sus- 
CENTRE: Institution of Engineers and Shipbuilders, 39, 
Elmbank Crescent, Glasgow, C.2, 50th Kelvin Lecture, “ The 
Geophysical Year 1957-58,"’ Sir David Brunt. 6 p.m. 
% SOUTHERN CENTRE: The University, Southampton, 
— of E.H.T. Air-Blast Switchgear,’’ G. K. Simpson, 
p.m. 
Thurs., Nov. 5.—Orpinary Meetinc: Savoy Place, London, 
W.C.2, “ The Application of Irradiation in Industry,’ M. C. 
Crowley-Milling, 5.30 p.m. 
Fri., Nov. 6.—MERSEY AND N. Waces Centre: Talbot Hotel, 
a “ Discrimination Between H.R.C. Puses,"’ BE. Jacks, 
p.m. 
Mon., Nov. 9.—ELECTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, “* Theory of the Travelling-Wave 
Parametric Amplifier," A. L. Cullen ; “ The Gain of Travel- 
ling-Wave Ferromagnetic Amplifiers,”’ P. J. B. Clarricoats ; 
“ Some Properties of Travelling-Wave Resonance.”’ J. R. G. 
Twisieton ; and “Saturation Effects in a Travelling-Wave 
Parametric Amplifier,”" A. Jurkus, 530 p.m. # East ANGLIAN 
Sus-Centre: Electric House, Ipswich, “ The Influence of 
Consumers’ Load/Consumption Characteristics on Metering 
Practice,"’ L. B. S. Golds. 6.30 p.m. ye MERSEY AND N. WALES 
CENTRE : Bluecoat Chambers. Schoo! Lane, Liverpool, 
“ The Provision of Adequate Electrica! Installations in Build- 
ings,”": (a) “ Multi-Storey Flats and Maisonettes,”’ C. A. 
Belcher; (6b) “ Houses,’ C. Hyams: («) “ Commercial 
Buildings,”’ E. E. Jacobi, and ( ’) “ Smal! Industrial Premises.” 
J. A. Sharp. 6 p.m. y& Norru-Eastern Centre: Neville 
Hall, Westgate Road, Newcastle upon Tyne, “ Electrical 
Supplies to Power Station Auxiliaries,” D. A. Dewison, 
6.18 p.m. ye SouTH MIDLAND Suppty AND UTILISATION 
Group: College of Technology, Gosta Green, Birmingham, 
“ Research on the Performance of High-Voltage Insulators in 
Polluted Atmospheres,”’ J. S. Forrest, P. J. Lambeth and 
D. F. Oakeshott, 6 p.m. ye Western Centre: Electricity 
House, Bristol, *“* Subscriber Trunk Dialling,”’ D. A. Barron, 
6 p.m. B WESTERN UTILIZATION Group : Technical College, 
Bath, “* The Deltic Locomotive,’’ C. M. Cock, 6 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Wed., Nov. 4.—Queens Hotel, Birmingham, Films on “ Lubrica- 
tion,”’ 7 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Tues., Nov. 3.—39, Elmbank Crescent, Glasgow, “‘ Research on 
Steel and Aluminium Hatchway Beams,’’ M. N. Parker, 
K. V. Taylor and J. A. Ross, 6.30 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


Wed., Nov. 4,—East ANGLIAN BRANCH: Assembly House, 
Theatre Street, Norwich, “ Formwork Design and Construction 
for Concrete "* J. G. Richardson 6.45 p.m. 

Fri.. Nov. 6.—LONDON BRANCH: Institution of Structural 
Engineers, 11, Upper Belgrave Street, London, S.W.1, ‘‘ Some 
Aspects of the Design of Road Improvements in an Urban 
Area,”’ S. E. French, 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Oct. 30.—Coventry GRADUATES’ SECTION : Visit to the 
works of Alvis. Ltd., Holyhead Road, Coventry, 7.30-9 p.m 
%& East Mipi_anps Grapuates’ SECTION : Visit to the Meta! 
Box Company, Ltd., Addicroft Works, Sutton-in-Coldfield, 
Notts, 7 p.m. 

Sat., Oct. 31.—WESTERN BRANCH : Visit to the Severn Pumping 
Station of British Railways, 2 p.m. 

Mon., Nov. 2.—-NortH EASTERN BRANCH : Institute of Mining 
and Mechanical Engineers, Neville Hall, Newcastle, 1, Joint 
Meeting with the local branch of the Institution of Production 
Engineers, “ Production, Fabrication, Properties and Uses of 
Some of the Newer Metals,”” N. P. Ing! s, 6 p.m. 

Tues., Nov. 3,—INTERNAL COMBUSTION ENGINE Group: 1, 
Birdcage Walk, Westminster, London, S.W.1, Discussion on 
** Engine Installation Problems," 6 p.m. & EASTERN BRANCH : 
Good Companions Hotel, Stoke Poges Lane, Slough, “‘ The 
Training of Soviet Engineers,’’ E. G. ‘Sterland. 7.30 p.m. 
we Nortu-Eastern Brancu : Cleveland Scientific Institute, 
Corporation Road, Middlesbrough, Joint Meeting with the 
North-Eastern Automobile Division Centre, “ Inspection of 
Vehicles for Road Worthiness." R. D. Lister, 6.15 p.m 
% Lonpon Granpuares’® SecTION: 1, Birdcage Walk, West- 
minster, London, $.W.1, Mr. B. G. Robbins will speak on the 
functions of the Institution and on his 1958 world tour, 
5.30 p.m. 

Wed., Nov. 4.—OrRpDINARY MerTING : 1, Birdcage Walk, West- 
minster, London, §.W.1, “‘ Design and Testing of Large Gas 
Ducts,’ A. T. Bowden and J. C. Drumm, 6 p.m. East 
MIDLANDS BRANCH: Technical College, Lincoln. “ Modern 
Foundry for the Manufacture of Smali Stee! Castings by New 
Moulding Techniques.*’ C. B. Carter, 7.15 p.m. %% ScoTTisH 
Branch: Dick Institute, Kilmarnock, Repetition of the 
James Clayton Lecture, “The Hydraulic Turbine in Evolu- 
tion,” P. Danel, 7.30 p.m. &% YorKsHIRE BRANCH : George 
Hotel, Huddersfield, “ Advanced Developments in the Design 
of Diesel Engines.”’ R. J. Dain, 7.1$ p.m. East MIDLANDS 
GRADUATES’ SECTION : College of Further Education, Lough- 
borough, “ Applications of Photoelasticity,”” T. McHowat, 
7.15 p.m, 
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Thurs., Nov. 5.—Scotrish BRANCH : Royal College of Science 
and Technology, Glasgow, R ition of the James Clayton 
Lecture, “The Hydraulic Turbine in Evolution.’’ P. Danel, 
7.30 p.m. ye SOUTHERN BrancH: C.E.G.B. Offices, Ports- 
mouth, “* Design and Construction of Power Station Feed 
Heaters.’’ J. V. Bigg. 6.30 p.m. ye SOUTHERN GRADUATES’ 
SecTION : Technical College, Guildford, Film Show, 7 p.m. 

Sat., Nov. 7.-SOUTHFRN GRADUATES’ SECTION : Visit to Ham- 
worthy Engineering Company, Ltd., 2.30 p.m. 


INSTITUTION OF PLANT ENGINEERS 

Tues., Nov. 3.—GeNERAL MEETING: Royal Society of Arts, 
John Adam Street, Adetphi. Strand, London, W.C.2, “ The 
Constructional Problems Encountered in the Kariba Dam 
Project,”” T. A. L. Paton. 7 p.m. %& EDINBURGH BRANCH 
25, Charlotte Square, Edinburgh, ‘“‘ Water Treatment in 
Modern High Pressure Generating Stations,"" A. M. Lockhart, 
7 p.m. ye PeTeRBOROUGH BRANCH: White Lion Hotel, 
Charch Street, Peterborough, “* Colour Television,’ 7.30 p.m. 

Wed., Nov. 4.—DuNDrE BRANCH : Taypark Hotel, West Ferry, 
Dundee, *‘ Design and Operation of the Jodrell Bank Radio 
Telescope,’’ C. N. Kington, 7.30 p.m. ye SOUTHERN BRANCH : 
Royal Beach Hotel, Southsea, “ Distribution of Electrical 
Power,’’ J. Samson, 7.30 p.m. 

Fri., Nov. 6.—-WEST AND East YORKSHIRE BRANCH : Houldsworth 
Schoo! of Applied Science. The University. Leeds, ** Design 
and Operation of the Jodrell Bank Radio Telescope,”’ C. N 
Kington, 7.30 p.m. 

INSTITUTION OF PRODUCTION ENGINEERS 

Mon., Nov, 2.—NORTHERN REGION: Institute of Mining and 
Mechanical Engineers, Neville Hall, Newcastle, 1, “‘ The 
Production, Fabrication, Properties and Uses of Some of 
the Newer Metals."’ N. P. Inglis. 6 p.m. 

Tues., Nov. 3.—NorTH MIDLANDS REGION: Loughborough 
College, Room A.1, Schofield Building, College of Technology, 
Loughborough, Illustrated Lecture, 7.30 p.m. 

Wed., Nov. 4.—COVENTRY GRADUATE SECTION : Visit to Coventry 
Radiator and Presswork Company, Ltd., Canley Works, 
Coventry, and “ A Modern Press Shop and Its Layout,”’ 
7.45 p.m. xe NortH MiIpLanps Recion: Reform Club, 
Victoria Street, Nottingham, “ Adhesives in Engineering,”’ 
E. J. Catchpole, 7 p.m. 

Mon., Nov, 9.—East aND West Riptncs Recion : Grand Hotel, 
Sheffield, “ Pre-Stressed Rolling Mill,’ W. Udall, 6.30 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 

Tues., Nov. 3.—NoRTHERN Countirs BrancH: Cleveland 
Scientific and Technical Institution, Middlesbrough, “* The 
Design and Construction of Shell-Roofed Buildings for 
Cadbury Bros., Ltd., at Moreton.’’ J. E. C. Farebrother and 
L. E. May. 6.30 p.m. ye NORTHERN IRELAND BRANCH : Civil 
Engineering Dept., Queen’s University, Belfast, “‘ Extensions 
to Constructional Shop: 170ft and Other Long Spans.” 
F. R. Bullen. 6.30 p.m. ¥& ScottisH Brancu: Adelphi 
Hotel, Edinburgh. Joint Meeting with the East of Scotland 
Branch, Institute of Welding, “ The 250ft Diameter Radio 
Telescope at Jodrell Bank.** C. N. Kington, 6.15 p.m. 

Wed., Nov. 4.—NorTHFRN COUNTIES BRANCH: Neville Hall, 
Newcastle, “ The Design and Construction of Sheli-Roofed 
Buildings for Cadbury Bros., Ltd., at Moreton,”’ J. E. C. 
Farebrother and L. E. May, 6.30 p.m. ye WALES AND Mon- 
MOUTHSHIRE BRANCH : Mackworth Hotel, Swansea, Chairman's 
Address, ** The Structural Aspect of Pipe Problems,’’ C. D. C. 
Braine, 6.30 p.m. 

Fri., Nov. 6.—MIDLAND Counties BRANCH (GRADUATES AND 
STUDENTS* SECTION) : Birmingham Exchange and Engineering 
Centre, Birmingham, “‘ Some Features of the Design. Con- 
Struction and Operation of the 8ft by 8ft Supersonic Wind 
Lp at R.A.E. Bedford,”’ T. Barnes and J. Y. G. Evans, 
6.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Oct. ¥0.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, “ Planning a Computer Job,"’ M. G. Ferrand, 


. 4.—MIDLAND Section: James Watt Memorial 
Institute, Great Charles Street, Birmingham. Debate, “ It is 
the Opinion of this Meeting that Automation is Undesirable,”’ 
7 p.m 
Fri., Nov. 6 
Films, ** Mirror in the Sky "’ ; 
of the Atom," 7 p.m. 
LIVERPOOL JOINT CHEMISTRY COMMITTEE 

To-day, Oct. ¥.—Lecture Theatre. The University. Vine Street, 
Liverpool, “* Bulk Handling and Storage of Heavy Chemicals,”’ 
W. A. S. White, 7.30 p.m 

LIVERPOOL METALLURGICAL SOCIETY 

Thurs., Nov. §,—Dept. of Metallurgy, The University, 146, 
Brownlow Hill. Liverpool, 3, *“* Ductile Fracture,’ R. W. K. 
Honeycombe, 7 p.m. 

NEWCOMEN SOCIETY 

Wed., Nov. 4.—Science Museum, South Kensington, London, 
S.W.7, “* Joshua Gilpin, an American Manufacturer in England 
and Wales, 1795-1801," H. H. Hancock and W. B. Wilkinson, 
5.30 p.m. 

NORTH EAST COAST INSTITUTION OF ENGINEERS 

AND SHIPBUILDERS 

To-day, Oct. 30.—Lecture Theatre, Literary and Philosophical 
Society. Newcastle upon Tyne. Opening Genera! Meeting ; 
Film “* The Dounreay Fast Reactors,”’ 6.15 p.m. 

Mon., Nov. 2.—ANprew Laina Lecture: L cture Theatre, 
Literary and Philosophical Society, Newcastle upon Tyne, 
“ Machinery for Large Tankers,”’ G. B. Halley, 6.15 p.m. 


PLASTICS INSTITUTE 

Mon., Nov. 2.—MIDLANDs SFCTION: James Watt Memorial 
Institute, Great Charles Street. Birmingham, 3, “ High-Speed 
Injection Moulding and Latest Development in Injection 
Moulding Technique.”’ E. Gasrar. 6.30 p.m. 

Tues., Nov. 3.—Wellcome Building, 183-193, Euston Road, 
London, N.W.1, “ Recent Advances in Synthetic Rubbers,”’ 
W. F. Watson, 6.30 p.m. 

REINFORCED CONCRETE ASSOCIATION 

Tues., Nov. 3.—N. WesteRN BRANCH : College of Technology, 
Sackville Street, Manchester, “ Reinforced Lightweight Con- 
crete,”’ A. Short. 6.45 p.m. 

Wed., Nov. 4.--N. WESTERN BRANCH : Liverpool! Engineering 
Society, The Temple, 24, Dale Street, Liverpool, Repetition of 
above lecture, 6.30 p.m. 

ROYAL AERONAUTICAL SOCIETY 

To-day, Oct. 30.—MAN-PowerEeD ArRCRAFT Group: The 
Library, 4, Hamilton Place, London, W.1, Inaugural Meeting, 
7 p.m. 

SOCIETY OF CHEMICAL INDUSTRY 

Thurs., Nov. $.—COoRROStON GROUP AND NOTTINGHAM SECTION : 
Demonstration Theatre. East Midlands Gas Board, $1-55, 
Lower Parliament Street, Nottingham, “ Corrosion Factors 
Affecting the Choice of Stainless Steels for Chemica! Plant,”’ 
H. T. Shirley, 7.30 p.m. 

SOCIETY OF ENGINEERS 

Mon., Nov. 2.—Geological Society. Burlington House, Piccadilly, 
London, W.1, “ Dissemination of Technica! Information 
with Particular Reference to the Aircraft Industry,”’ K. A. 
Steel, 5 p.m. 


Pepys House, 14, Rochester Row, London, S.W.1, 
“ Ultrasonics,’ and * Conquest 
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REFRACTORY 
CONCRETE 


The ADAPTABLE Refractory Material 
—SAVES TIME AND MONEY 








A MUST for FURNACE & BOILER FOUNDATIONS 
HEAT-RESISTANT FLOORS 
FURNACE DOORS & DAMPERS 
FLUES & FLUE-PIPE LININGS 
KILN CAR & BOGIE TOPS 
COKE OVEN DOOR LININGS 
BURNER BLOCKS 


AND 101 OTHER REFRACTORY USES 


Refractory Concrete 
(stable under 

load up to 1350°C) 

is made with 

crushed firebrick 

and Ciment Fondu 
Ready for any purpose 


in 24 hours ALUMINOUS CEMENT 














USE 
SECAR 250 
(An iron-free white calcium-aluminate cement) 

for 

Super Duty and Special Conditions of: 

Higher temperatures up to 1800°C 
Reducing atmospheres 
Resistance to slag attack 
Resistance to products of combustion 











Write for Booklets ‘REFRACTORY CONCRETE’ and ‘SECAR 260° 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.1 Telephone: MAY fair 8546 





AP 8! 


Enter No. 831 on reply card 
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IF YOU USE POWER 
YOU NEED FERODO! 





@ Longer life with fewer replacements 
B® Smooth transmission of powe! 
® Safe, dependable braking and control 


Fit Ferodo first —to last 


FRICTION LININGS FOR INDUSTRY 


CHAPEL-EN-LE-FRITH « A Member of the Turner & Newall Organisation 





FERODO LIMITED : 


0/44 
Enter No. 841 on reply card 
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see how flattened mesh smoothes 





the orbit of your busy working life ee 


Examine its advantages. Whether it is part of a letter basket 

ora machinery guard, feel how safe, how smooth, Flattened 

Expanded Steel is; free of snags to catch fingers or fabrics. 

Because it is a single jointless sheet of steel meshes, Flattened Expamet 
combines lightness with remarkable strength and yet is easy to shape 
and to fabricate. Think how Expamet Expanded Metal could improve 


your project. Write for more information. 





x<XPANDED METAL “7 


at the heart of more things than most people realise 


THE EXPANDED METAL COMPANY LIMITED, BuRWooD HOUSE, CAXTON ST., LONDON, S.W.1. PHONE: ABBEY 7766 

oe aeet eR : sisted Expamet 
ALSO AT ABERDEEN BELFAS ¥ MIN { A ' I EXETER jLASGOW LEEDS MANCHESTER 
WEST HARTLEPOOL THE EXPANDE METAL COMPAN’ oF ANADA LIMITED, ANNACIS INDUSTRIAI TATE ANCOUVER. CANADA 


inter No. 851 on reply card 














EVERYTHING 
PATTERN 


FOR THE 
SHOP 











FILLETS: LETTERS 
' 
' 
“PLASTIFIL” } Pr nril 
“POLYFIL” | ; a‘ 
AND 
STYLES 





LEATHER FILLET | 


J.W.£C.J.PHILLIPS LTD. 


MALL IRON 
DOWEL PLATES 





DOWELS FOR marys on 
meTaL PATTERNS [OU TA Md ee) tart ero 
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HAMMERED OR 


HYDRAULIC PRESSED 


Re ee 
IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 











2K 
THE INCE FORGE CO. LTD. 
WIGAN PARKS FORGE LTD. 


PROPRIETORS 
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Wheatley ¢ Whiteley 


BEARING RECONDITIONING 





ANY SIZE UP TO 12’ SHAFT 
DIAMETER 


99, Kirkstall Rd., Leeds, 3 Tel. 31122 





Enter No. 854 on reply card 








EXPERIMENTAL AND 
DEVELOPMENT WORK 
PROTOTYPES 


Design, Manufacture and Test 
Special Purpose Machines 
Precision Engineering from Smail 
Scientific Instruments to Machines 
and Apparatus of Several Tons 


Over 30 Years’ Experience 


RESEARCH ENGINEERS LTD. 
NORTHAMPTON GROVE, CANONBURY, N.! 
Tel : CAN 4244/5/6 
Enter No. 855 on reply card 
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ESTOLUX 


The Ford Aveley Depot has a roof 
area of approximately 300,000 
square feet covered with R.P.M. 

— Robertson Protected Metal — 
which Fords first used on their 
Dagenham Factory thirty years ago 
and which gives complete 
maintenance-free weather-protection. 
The roof is lined with Asbestolux, 
the well-known non-combustible 
Asbestos Insulation Board backed 
with Rocksil Mineral Wool. 








They make a perfect pair— 
R.P.M. and ASBESTOLUX 


The result is a really well-insulated 
roof which combines the essential 
virtues of durability and fire safety. 


PROTECTION OUTSIDE 
—AND IN! 


% A test conducted by the Joint Fire Research 
Organisation, Boreham Wood, shows that when 
subjected to the fire resistance test specified in 
B.S. 476: Part 1: 1953, Section 3, the con- 
struction described is capable of resisting 
penetration by fire for two hours. 





This test applies to the roof covering only. If full 
benefit of the construction is to be derived, supporting 
members also should be designed to provide two 
hours’ fire resistance 


ROBERTSON THAIN LTD. Sales Offices 


BELFAST BIRMINGHAM 
ELLESMERE PORT + WIRRAL * CHESHIRE CARDIFF - EXMOUTH - GLASGOW 

IPSWICH ~- LIVERPOOL 

LONDON - MANCHESTER 


Telephone: Ellesmere Port 3622-9 Telegrams: ‘Robertroof’ NEWCASTLE - SHEFFIELD 


Associated Companies or Agents in most 
countries throughout the world 





PMiO 
Enter No. 861 on reply card 
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Heavywalled tubes, seamless pressed (not forged) 





HIGH PRESSURE CONTAINERS AND TUBES 


Nowadays numerous and important processes applied in the industry 
require equipment suitable for operation under exceeding high pressures 
and at high or low temperatures. For the manufacture of Containers and 
Tubes for such purposes we dispose of three different processes namely: 


seamless forging 
seamless pressing 
seamless drawing 


The choice of the most suitable manufacturing method together with the 
selection of the proper material for the given operating conditions 
guarantee the most economical manufacture of such Containers and Tubes. 


Ingots up to a weight of 120 metric tons can be handied in our works. 


STAHL- UND ROHRENWERK REISHOLZ GMBH. DUSSELDORF-REISHOLZ 


Enter No. 871 on reply card 
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Unique 
Engineering 
for Research 








Cravens Limited, in addition to their 
world renowned railway vehicle business, 
have for some years been offering 

a unique range of Engineering facilities. 
Illustrated above, and produced 

to very rigid specification, 

is the model-towing carriage for the 
Ministry of Works 

National Ship Hydrodynamic Laboratories 





Revolving arm and driving mechanisms 


built for and installed at another just completed at Feltham. 
Government research establishment. 





GRAVENMS LFTD. 


SHEFFIELD - ENGLAND 





Enter No. 881 on reply card 

















x). 


1959 


Steel castings being 

unloaded (above) from the 
‘Centriblast’ machine and (below) 
running into operating position. 
This machine is capable of 

shot blasting up to |5 tons 

of material at one loading. 






THE ENGINEER 


. 


FOUNDRIES AND 
ENGINEERING SERVICE 
FOR INDUSTRY 


Our Foundries and Engineering Plants in South 
Wales are equipped to produce all types of ferrous 
castings up to I0 tons (iron castings up to 30 tons 
in certain cases) and non-ferrous castings to | ton 
and to supply them either ‘as cast’ or fully 
machined. Our extensive fabricating and con- 
structional shops produce all types of medium and 
heavy fabrications in mild and alloy steels including 
pressure vessels, heavy storage tanks, gas cleaning 


towers, composite girders including crane work, etc. 


Richard Thomas 
& Baldwins Limited 


SALES DEPT., FOUNDRY & ENGINEERING PRODUCTS 
West Wales Section, GORSEINON, GLAMORGAN 
Telephone: Gorseinon 1/21 


| 





89 





Enter No. 891 on reply card 
M 








the largest turbo-generator 


nowinservice in the British Commonwealth 


Housed in the Richard L. Hearn Generating Station of the 
Hydro Electric Power Commission of Ontario is the largest 
turbo-generator in service in the British Commonwealth. 
This huge 200,000 kilowatt machine is one of four PARSONS 


cross-compound turbo-generators built for this power 


Other PARSONS GIANTS 
under construction are:— 


T f Central Electricit 
200,000 kW panera “Soar. Sastiad. 

Two for Hydro Electric Power 
300,000 kW Commission ahOainsie. ong 

for Tennessee Valiey Authority, 
500,000 kW v's 4. : 


for C | Electricity G 
550,000 KW socca'tmenaonene 


(The LARGEST MACHINE under construction 
or in service in THE WORLD) C. A. PARSONS & COMPANY LIMITED 
HEATON WORKS -: NEWCASTLE UPON TYNE 6 


station. 


Enter No. 901 on reply card 
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ROLLING 
SHUTTERS 


IN STEEL, ALUMINIUM 
ALLOY OR WOOD 


hand or power operated 


e® QUICK DELIVERY 
e SERVICE AFTER SALES 





QE 
QA 


FOR ALL SIZES AND 
TYPES OF OPENINGS 


Send for illustrated 
literature to DEPT. RI6 Y 








Ni NE ER 9] 





RS LTD) 


SMEthwick 2211 (6 lines) 











Butterfields are always 
at the call of Plant Engineers 
in producing 


STAINLESS STEEL 
EQUIPMENT 


for Industrial 
Storage and Processing 








We are equipped with Weld 
X-Ray plant = materials 
testing and microscopic 
examination facilities 
for any required 

class of work 


W. P. BUTTERFIELD 
LIMITED 

P.O. Box 38, Shipley, Yorks 
Telephone 52244 (8 lines) 


Enter No. 911 on’reply card 


Illustrated on right 

50-gallon Mixing Vessel in 
18/8/Mo Stainless Steel, 

2ft. 3in. 1/D by 2ft. 34in. deep 
from 14 gauge material, dull 
polished internally and 
descaled externally. 
Provided with 3 angle type 
supports, lin. outlet branch 
and a 10-gauge cover, half of 
which may be easily 

lifted off. The vessel 
contents are agitated 

by means of two 3in. dia. 
propeller type stirrers, 
driven at 1,440 r.p.m. 
through a Zin. diameter 
shaft, by means of a $h.p. 
flameproof motor, suitable 
for 400/440 voits, 3-phase, 50 cycles 
A.C. supply. The motor is 
supported from the side of the 
vessel by means of a fabricated 
Mild Steel Bracket. 


We also 
fabricate in 
MILD STEEL 
ALUMINIUM 


ALUMINIUM 
BRONZE ALLOY 


NICKEL Etc 





Illustrated on left: 
Stainless Steel Condenser j 


BRANCHES: London. Tel. HDLborn 2455 (4lines) 
Birmingham. Tel. EAS 087! and EAS 2241 
Bristol. Tel. 27905. Liverpool. Tel. CENcral 0849 
Glasgow. Tel. CENtrai 7696 

Dublin. Tel. 73475 and 79745 


Enter No. 912 on reply card 
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Quality control 


for better protection is 


_ ,..smoothing 
the way 

to higher 
production 


Practica 
perfor 

oils on 4 
at the 8 
Station 





Uistribdbutors 2 : ; 
Our Technical Department will be 


THE POWER PETROLEUM 3 CO. LT Do P sicsies ic csvise on your ibrication 


s throughout the country) requirements and problems 





Head Office: 76/86 TRANCE ONDON W.C.2 Bran 
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THE NATIONAL SHIP HYDRODYNAMICS 
LABORATORY 


of the 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 


RESEARCH 
FELTHAM - MIDDLESEX 


MAIN ERECTION 
CONTRACTORS 


for the 
SHIP TANK 
SPECIAL WORKSHOP EQUIPMENT 
WATER TUNNEL (RESORBER) 


THOS W. WARD LTD 


ALBION WORKS -<: SHEFFIELD 














THE 
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LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


di “OCKS 








iTipPLe $ 








ILLUSTRATED LISTS 
ON REQUEST 












Telephone: Cardiff 23641 (5 lines) 
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Are 
these 
hands 
helping 
you? 











+ Microscopic 
examination 
test panel 











These are the hands of a chemist in a Pinchin Johnson paint testing 
laboratory, ensuring that material complies exactly with the required 
specification. Technical service from start to finish is the basis of 
P.J. leadership in the supply of paint to industry. This service is 
effectively yours through your nearest P.J. branch. 



















PINCHIN JOHNSON & COMPANY 
HEAD OFFICE : 4 CARLTON GARDENS LONDON SWI ° TEL: TRAFALGAR $600 
Principal P. J. Service Branches and Stock Depots 
BELFAST - BIRMINGHAM - BOOTLE - BRIGHTON - BRISTOL - GLASGOW - LEEDS 
MANCHESTER * NEWCASTLE-ON-TYNE - SOUTHAMPTON 
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Yes 












it is rather a precious object, fit for 
glass-case admiration. It’s a copper transformer cooling 
coil, a real work of industrial art. We made it. 
Lee & Wilkes Ltd. We make pipes and pipelines, plate and 
sheet products, extruded sections. We do Argon 
arc welding. We manipulate tubes and coil coils. 
Name your metal. Name your job. We can do it quickly, 
properly. Remarkably sane about cost, too. 


and No 


you won't find 


specimens of our work in the British Museum — they're 
masterpieces, but not museum-pieces, and they're 
efficient units of industry that don’t need protection 
behind glass or behind anything. The R.A. might 

reject works by Lee & Wilkes, but they’re A.I.D. and 
A.R.B. approved, and that means far more to you. 


Send for our leaflets. 


LEE & WILKES LIMITED 
Smiths in any metal 

PRIORY COPPER WORKS, 

BREWERY STREET, BIRMINGHAM, 6 


Phone : ASTon Cross 2005-6-7 (P.B.X.) 
Grams: Kettle, ‘Phone, Birmingham 


SPINNING, TOO! In any metal 
up to 7 ft. diameter blanks. Accuracy 
to +°005. 
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POSITIVE PRESSURE BLOWERS AND 
EXHAUSTERS. 

For positive pressures up to /0 Ibs per sq. in 


from approx. 240 to 16,000 c.f.h. Belt-driven or 
machines can 


= motorised. A number of these 
= P : now be supplied non-lubricant 
—- " up to 10 lbs. pressure. Water- 
— ret cooled machines for pressures 
— } . up to 50 Ibs. 
= 

= 


ALCOSA 









S.P. TYPE FAN. 

Precision engineered 
High Pressure Fans in 
cast iron and steel piate 
Capacities ranging from 
8,000 <.f.h. to 300,000 
ch. in pressures from 
6” to 56” w.g. Supplied 


belt-driven or motorised 


FANS ¢ BLOWERS “Y 


—— : 
cw! Precision made in sizes to customers’ own speci- 
—— fications for building into existing equipment. 


WILLIAM ALLDAY € CO. LTD. Jam 


Head Office and Works: “‘ Alcosa”’ Works, Stourpert-on-Severn, Worcs. Tel: Stourport 2311/4. —> 
London Office: 158 Birchanger Road, South Norwood, $.£.25. Tel: Addiscombe 1162 and 1295. 
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VICTORIA WORKS, BATLEY, YORKSHIRE 


Engineers to the 
Chemical, Oi], 
By-Products and 
Allied Industries 






One of two Pressure Vessels supplied for ammonia storage. 
Shell {", Ends 1” thick. Test Pressure 450 Ibs. per sq. inch. 
Illustration shows x-ray of circumferential seams in progress. 
We operate to the requirements of Class I and II (fusion welded 
pressure vessels) A.O.T.C. Rules, A.S.M.E., and similar Codes. 


We produce in steel, stainless steel, and aluminium. 


fg RILEYS ba 


for the design, manufacture, and site erection where required, 





of Main Plant and Equipment, as well as all requisite auxiliaries. 


A.J. RILEY & SON LTD. 


TELEPHONE: 657 (3 LINES) 
Telephone : MUSeum 1064 








TELEGRAMS: BOILERS, BATLEY 


London Office: Kirkman House, 54a Tottenham Court Road, W.|. 
Enter No. 952 on reply card 
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HEBBURN - 
THE SOURCE 


OF ELECTRICAL 





SWITCHGEAR 
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* ENGINEERS AND REPRESENTATIVES AVAILABLE 
FOR CONSULTATION AND ADVICE 


A WORLD-WIDE ORGANISATION 


A WORLD-RENOWNED PRODUCT 
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A MEMBER OF THE NUCLEAR POWER PLANT COMPANY LIMITED 


A. REYROLLE & CO. LTD. HEBBURN COUNTY DURHAM ENGLAND 
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ME AND AUTOMATIC 
PRODUCTIONS 

£ SPECIALIST” 
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You Con Count on 
GRIFFITHS, GILBART, LLOYD. & CO. LTD. 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM 18 


Telephone : Northern 6221 











copreR 
prion 








DONALD BROWN (BROWNALL) LTD. 
LOWER MOSS LANE, MANCHESTER 15. 


ENGINEER 


Enter No. 971 on reply card 





TARTAR IS TOES CLEATOR ina 


You ¢ can't gauge acamel,..§ 


Terra Re Ne USS ‘ 


ESE ES IN: 





SES STAIN Gin AY iano 


PIs AGAWAT L235 





























. « by its hump—or from 
the expression on its face 
for that matter. 

But one glance at a 

P & G pressure gauge 
reveals an instrument 

of quality, made by 
craftsmen to ensure 
accuracy and depend- 
ability for a very long 
This is no mirage— 
see one for yourself. 


time, 


The range of P & G pressure 
gauges includes many 
different types to suit most 
applications—vacuum, 
combined, altitude, electric 
contact, differential, 

critical, duplex diaphragm, 
capsule, etc. 





Write for publication No. 85 








= TUDOR WORK! 
= SMETHWICK 


WINDMILL LANE 
BIRMINGHAM 
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THERE IS A 
BROWNALL 
COUPLING 

TO SATISFY 
EVERY 
REQUIREMENT 


~ 


H FLARED BRASS 
COUPLINGS 





TEL: DEAnsgate 4754/5 GRAMS: DONABROW, MANCHESTER. 15. 
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WINCHES by REED 





All capacities up to 
SOHP Extra Heavy 
Duty and for 


‘FLAMEPROOF'’ 
applications 


ode! wi ee fy Reed Crane and Hoist 


10 tons on barrel 


E.O.T. Cranes up to 50 tons S.W.L. and 100 ft. span ‘ — j Com pany Li m ited 


Electric Hoists up to 15 tons S.W.L. 


Jib Cranes, Goliath Cranes, ’ 
Winches, Telphers & Runways Lodge Causeway, Fishponds, 


Full Catalogue sent on Request Bristol. Telephone : 65-3237'8 Bristol 


Automatic 
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Push Button Installations for— 


BATCH WEIGHING - HOPPER WEIGHING 
TANK WEIGHING - PROPORTIONAL 
MIXING WEIGHERS, Etc. 


Automatic Hopper Weighing in the new plant at Messrs. Mirvale Chemical Co, Ltd. 


also for 


ENGINEERING - FOUNDRIES - QUARRIES - MINING 
CONCRETE + FOOD - CONFECTIONERY - SOAP 
CHEMICAL - REFRACTORIES ‘ GLASS . GRAIN 
ANIMAL FEEDING STUFFS - FERTILIZERS - PAINT, ETC. 


WRITE FOR FURTHER INFORMATION TO: Automatic Hopper Weighing in the new foundry at Messrs. Bilston Foundries Ltd. 


S. PARSONS & CO LTD -: ST. Gtorces ironworks - younc streeET- BRADFORD 8 
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Lamson pioneers 


the conquest 





with 


Carrier Airtubes 


Conveyors 


Pallet Loaders 

































Years of experience, quality of engineering and an 
ingenious approach to problems of goods and 
document handling have taught us a lot about the 

conquest of inner space, the space through which , 


\ Be: . % your materials move. 


\ iy in This is what we mean— 
\ i a Baggage and Document handling at Gatwick 
Airport... 


‘ 


Document handling at London Airport... 


A t 
. 


val 
\ 


Mail handling at the future Shell Headquarters, 
South Bank... 
Handling Radio and Television sets at 
Philips Electrical... 
\ Pneumatic Conveying of ‘Teicothene’ at 
\ Submarine Cables... 
\ 


...Just a few of the many recent con- 
tracts undertaken by Lamson. 


Fully integrated package conveyor 
systems for every kind of materials 
handling. 


Automatic Pallet Loaders handling a 
variety of products at an overall 
output of 2,400 an hour. 


Lamson Carrier Airtubes speeding 
documents (up to 7ib files) at 
30 m.p.h. between departments. 


——_ We engineer, build, install and 
guarantee our systems. No split 
responsibility. 


LAMSOM Engineering Co. Ltd., 


HYTHE ROAD, LONDON, N.W.10. 
Telephone: LADbroke 2424 
A member of the Lamson Industries Group 
Manufacturers of: Carrier Airtubes, Conveyors, Pallet Loaders, 


Ventilation, Dust and Fume Extraction Plants, Portable and Central 
Vacuum Cleaning Plants, Postal Letter Chutes. 
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A mythical beast is the Unicorn. 
The powder of his horn was long 
reputed a cure all medicine. He’s a 
great supporter too (with the Lion, 
of the Royal Coat of Arms). 
We don’t pretend to be cure alls 
but we have most of the answers 
to filtration problems. 

Our customers support us with 
their happy comments on our 
successful solutions to their 
filtration problems. 





CROWN WORKS 
PORTLAND ROAD 
LONGTON 
STOKE - ON - TRENT 
STAFFORDSHIRE 
Telephone LONGTON 33021 (3 lines) 
Telegrams “ COTBRO” Stoke-on-Trent 





we filter through industry 
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HIGH CLASS ENGINEERING ALLOYS 


“DELTA” 2 ms 


BRONZE, BRASS, YELLOW METAL, NAVAL _ BRASS, COPPER, &c. 


EXTRUDED METALS 


ORIGINAL AND LARGEST MANUFACTURERS : 


THE DELTA METAL COMPANY LTD. 
LONDON ano BIRMINGHAM 
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— 


Special Steels by Nitrogen offers 





] 
\ The Nitriding Process for Case-hardening 





Surface hardness up to 1100 D.P.H. 





Retention of full hardness after heating to 500°C. 





Maximum resistance to frictional wear and fatigue. 





improved resistance to corrosion by water and steam. 






















Particulars from:— 


NITRALLOY LIMITED 























ATLAS WORKS SHEFFIELD, 4. 
Telephone: Sheffield 26646 Telegrams: “* NITRALLOY, SHEFFIELD." 
Enter No. 1002 on reply card Enter No. 1003 on reply card 











for internal 
Turbine Casings, Steam Chests, Valves, etc., in carbon and alloy 


steels up to I5 tons weight and to any specification. 
pressure work ON ADMIRALTY, WAR OFFICE, LLOYD’S and other LISTS. 





The D> Steel Foundry & Engineering Co. Ltd. 


Atlas Steel Works : Armadale, West Lothian, Scotland 
Telegrams : ‘‘Atlas Armadale, West Lothian.”’ Telephone : 323 Armadale 
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OIL SEALS 


A wide range of types and sizes for every purpose. 
Over twenty years’ experience is at your service. 









Write for catalogue ~~ 


CHARLES WESTON 
& CO. LIMITED \ 






” ones 


IRWELL BANK WORKS » DOUGLAS GREEN ° PENDLETON \ : SALFORD 6 


TELEPHONE: PENDLETON 2857-8-9 BIRMINGHAM: ERDINGTON 5459 LONDON, HOLBORN 0414 
TELEX 66-255 b ery 2-2682 
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s mem PUROLATOR 
CF ‘MICRONIC’ 
ONE OF THE 
AUTOMOTIVE 


PRODUCTS ; 
GROUP 
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‘Micronic’ oil filters 


Purolator full-flow filters are made in a 
range of sizes; they filter all the oil 
going to the bearings under normal 

operating conditions; the relief valve 

is fitted solely as a safeguard 

should the filter become badly choked. 
The specially developed Purolator 
plastic-impregnated paper of controlled 
texture is incorporated, with a 
construction which provides very large 
filtration area in a compact space. 

The illustration shows a model 

designed for direct mounting on the 
crankcase of the engine. 

Two distinct types of full flow ‘Micronic’ 
filters are available. The first is designed 
to be mounted directly on to the 





Regd. Trade Marks: 





crankcase of the engine; ports in the 
mounting pad connecting with the oil 
gallery. The second has inlet and outlet 
ports tapped to accent external pipes. 
Both types are made in sizes suitable 
for flow rates of 70, 120, 200 and 300 
G.P.H. and in addition, twin bowl 
external pipe models are available for 
400 and 600 G.P.H. 

Other ‘Micronic’ filters are available for 
use with diesel fuel and air. Purolator 
metal-edge filters are also available for 
a wide range of applications. 


CATALOGUE No. P465/5m/1056 GIVING 
NUMEROUS EXAMPLES OF ‘MICRONIC’ 
FILTERS, WITH LEADING DIMENSIONS, IS 
AVAILABLE ON REQUEST. 














AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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MITCHELL PUMPS give 
complete freedom from metal 
contamination of the liquids 














... let Mitchell handle your 
acid pumping problems 


Enquiries invited for MITCHELL PUMPS for such duties as: 
Zinc Leach for batch and continuous galvanising processes 


Sulphuric Acid and contaminated wash waters on 
pickling tanks and continuous pickling plants 


Chromic Acid and Nickel Solutions for electrolytic 
plating plants including pumping to filters, etc 


Waste pickle liquor and acidic effluents for 


(Top left) Large battery centrifugal acid pumps 
(Bottom left) Close-up view of diaphragm pump similar to the hand operated 


(Bottom centre) Hand operated portable diaphragm pump for emptying 


Bottom right) Portable rotary displacement pump pumping plating solutions 


neutralisation prior to disposal 


Pumping of demineralised water 


unit but arranged for motor drive 
carboys or tanks and for general duties. 


in the motor car trade 











SPECIALISTS IN ACID PUMPS 















































ORGANISATION 





























Consult the Acid Pump Division of 

















L. A. MITCHELL LTD. 


HARVESTER HOUSE, 37 PETER ST., 
MANCHESTER 2 
rEL. BLA 7224/7 AND 7824/7 
LONDON OFFICE: PORTLAND HOUSE, 


73 BASINGHALL ST., LONDON, E.C.2 
TEL. MET 8321/2 
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as smooth as a\-—* 
Se 


Gloucester Casting 
<P oy 











eo * a aes 


The smoother and cleaner the casting the more accurately it fits into 

the machining jigs allowing saving of time during machining process. 

At Gloucester, Malleable iron castings are as clean as modern 

science and machines can make them. 

Superb core making equipment, careful analysis of sand at every 

stage of the core making and moulding processes, the use of 

special mould and core dressings, ensure clean castings, even as 

they leave the ‘“‘knock out” bay for final fettling. 

The elevator type electric-furnace anneals in 48 hours instead 

of the usual 7 days. It also allows greater control of the casting 

during annealing, resulting in uniformity of metal, greater 

strength, and — a smoother, finer skin. 

Gloucester can handle large runs of malleable castings for the auto- 
mobile, railways, electrical and farming industries. 

Gloucester are always willing to visit customers and help in the 

design of castings to save time and cost in production, 


A typical Gloucester Malleable specification. 





Gloucester Lamellar 


Pearlitic Malleable 


Gloucester 
Blackheart Malleable 





Elongation = son 
Yield Point . 24 tons 
Tensile Strength 35 tons psi 


Elongation a. 18% 
Yield Point -. I2 tons 
Tensile Strength 2§ tons psi 














Spring mounting bracket in 
Malleable Iron Weight 8} lbs 








Vehicle pinion housing in 
Malleable Iron. Weight 28 Ibs. 


GLOUCESTER 


Gloucester Foundry Ltd., Emlyn Works, Gloucester 
grams : ‘Pulleys’ Gloucester 


gener ‘ 
L— THE HOME OF 4 ‘ 
icc 2” phone : Gloucester 23041 
L GOOD CASTINGS 


—— — 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
7 
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The gauge glass eave a 
seemingly safe water level, 
hut overheating nevertheless 
exploded the boiler. Damage 
was extensive, production 
stopped, and the final bill 
including loss of profiis— 
was disastrous 


—and 
two people 
could have prevented the accident 


An accident like this, caused by a_ responsibility of someone at top-level 
choked water passage giving a false a director, the secretary or chief 
gauge reading, need never happen—if engineer—to see that all their indus- 
a qualified Engineer Surveyor regularly trial machinery is regularly inspected 
inspects machinery. But first it is the and properly insured by specialists. 





5° Vulcan inspects and protects DiS 


: 
“ Vulcan, who this year celebrate a MAY WE 

century of experience — and look forward to learn- SEND YOU a 

ing more every day—provide just such a service. It } 
costs no more than insurance and inspection by FREE ee 
‘general practitioners’. Our appointment is always ‘Vulcan’—a journal for 
welcomed by company engineers and insurance all users of plant and 
brokers — because they know that if defects are to ee toe 
be found, a Vulcan Engineer Surveyor will find them, hints. Write to Dept. 18. 
and prevent the accident that would have happened. 


67 KING STREET 
wt Vulcan oss 


BOILER & GENERAL INSURANCE CO. LTD. 
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(1) A6 ins./50 ten with plain ram. (2) Claw attach. on 12 ins./25 ton. 
(3) Al2ins./25 ton with plainram. (4) Al2ins./25 ton with screwed ram. 
(5) A 6 ins./100 ton jack. 


THERE’S A MODEL 
FOR MOST PURPOSES 


because 
THEY LIFT SO EASILY 


This range of light-weight hydraulic jacks releases man 
power. 

High tonnage jacks usually tie up a number of hands for 
they are so difficult to manceuvre single handed. Most 
Hydralites can be handled by one man some even by one 
hand. Capacities are from 1§ to 100 tons. 


Get catalogues to-day for juture quich reference. 


AREA OFFICES AT LONDON, MANCHESTER AND GLASGOW. 


TANGYES 


LIMITED 


BIRMINGHAM 


AD. No, 64 
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Packing rings 


and bal 


Produ ts 


ana 


made from ‘Fluon’ in swivel 


coupling made by 7.R.H 


0. Ltd., Vale Road, Windsor. 
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Swivel and ball pipe couplings incorporating 
‘Fluon’ packing rings made by F.R.H. Products 
and Co. Ltd., for heel presses in the Shoe 
Products Division of Goodyear Tyre and 
Rubber Co. (Great Britain) Ltd. 


‘Fluon’ packing rings used in swivel 


and ball pipe couplings on heel presses 


EEL PRESSES in the Shoe Products Division 
H of Goodyear Tyre and Rubber Co. (Great 
Britain) Limited have swivel and ball pipe coup- 
lings which incorporate ‘ Fluon’ p.t.f.e. packing 
rings. The couplings were made by J.R.H. 
Products and Co. Ltd., Vale Road, Windsor. 

*Fluon’ is an I.C.I. plastic material with a 
unique range of properties; properties which 
make it invaluable throughout industry today. 
‘Fluon’ is immune to virtually all forms of 
chemical attack. Components made from 
‘Fluon’ need no lubrication, because of its 
very low coefficients of friction, and resist 


degradation from ageing over an indefinite 
period. ‘Fluon’ is tough and flexible and has 
good impact strength. ‘Fluon’ has a remark- 
able working temperature range from +250 C. 
down to liquid nitrogen temperatures. Among 
other features of this exceptional plastic 
material are its very low permittivity and 
power factor, both of which are independent 
of frequency and temperature. 


‘E"T.CTW ON’ 


Fluon’ is the registered trade mark for the pobytetrafluoroethylene 


r 
manufactured by 1.1 


IMPERIAL CHEMICAL INODUSBTRIES LIMITED LONDON S .W.1 EQ 
. 


etsy 
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NEW! —"==—a 


overhead radiant heaters 


Of entirely new and unique design, these Twin-Zone 
Overhead Radiant Heaters, in 14 or 3 kW. loading, 
will give you more efficient and 
versatile heating than ever 
before. New high-density 
elements, completely safe 
in use, produce more heat per 
inch and the polished aluminium 
reflector radiates it with 
the maximum effect. 
By a simple adjustment of the 
reflectors, Twin-Zone Overhead Radiant 
Heaters can be set to give a 
concentrated or a widespread 
beam of warmth according to requirement. 
And improved production methods have brought 
the cost down, too! 
Twin-Zone Overhead Radiant Heaters are ideal for 
use in commercial, industrial or public buildings 
and other premises where only intermittent 
heating is required or where the thermal 
insulation is too inefficient to justify 
overall air heating. 
(Not available for domestic use) 



















© Versatility 

® High Efficiency 

© Low Price 

® Attractive Slim Design 

® Long Life ‘Safety’ Element 


Ask for descriptive leaflet HO 4946. 
We shall be very pleased to give you free advice on 
any of your heating problems. 


FOR SPACE HEATING 


THE GENERAL ELECTRIC CO LTD, MAGNET HOUSE, KINGSWAY, LONDON WC2 
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““RUBERT” High Precision FEELER GAUGES 





can be supplied also: 


AS LOOSE BLADES IN PLASTIC CONTAINERS 
<x 





IN BOXES OF ASSORTED BLADES 
to simplify storekeeping 
> 





Ideally suitable in the Workshop, Inspection 
Room, etc. as Packings, Shim Steel, etc 


From 0.0008” to 0.030 
Ask for Leaflets 


We also make any thickness and size of 
Feeler Gauges to customers’ requirements 





ACRU WORKS, DEMMINGS ROAD, COUNCILLOR 
RUBERT & co. LTD. LANE, CHEADLE, CHESHIRE 


Telephone: GATley 5855 
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CALL ON US 
=. FOR: 


FABRICATIONS 


DESIGNED, DETAILED, 
FABRICATED AND 
DELIVERED TO MEET 
YOUR REQUIREMENTS 





General Fabrications in 
Mild steel and Stainless 
including Tanks, Hoppers, Chutes, 
Ducting, Chimneys. 





Staircases, Ladders, Platforms with 
handrailing and standards. 




















Small Industrial Buildings 


MUTT 


ENGINEERING C°L" 


2-4 BIRMINGHAM ROAD, CASTLE HILL 


DUDLEY, WORCS 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists 


Dirt costs time and money! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the: — 


TORNADO CLEAN AIR EQUIPMENT 


Are you interested SIR? 


If so please phone at once and allow us to quote 


Fully trained personnel are at your disposal. 
LTD. 


BARNET METAL CO. 
Herts. 


Elektron House, Brookhill Road, New Barnet; 
Telephone: BARnet 390! 5187 
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MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE Schieldrop S.P.0. Burners have 


been sold 


IN GREAT BRITAIN MORE than any other make 


industrial a 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS - Tel 414 (4 lines) BM! 
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LONDON 
Tel : Belgravia 3785 
MANCHESTER 
Tel : Blackfriars 385! 
a 

‘el : Kilmacolm 279 
amen 
Tel : Swansea 495! 
BIRMINGHAM 
Tel: Erdington 2772 











Special Offer! 


EDWIN DANKS 
OF OLDBURY 


ANNOUNCE A REDUCTION OF 


% 
FROM THE STANDARD LIST PRICES OF 
Oldbury Chain 
Grate Stokers 


ordered in the twelve months commencing Ist November 1959. 
Hire purchase terms are available from that date. 


EDWIN DANKS & COMPANY (OLDBURY) 


Telephone : 


OLDBURY, BIRMINGHAM. 


LONDON - BIRMINGHAM CARDIFF - 
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| Rubber Mouldings 


Only a few examples of the hundreds of mouldings pro- 
duced by Clyde Rubber. For the answer to your next 
moulding problem contact us. 





RUBBER WORKS 
COMPANY LTD. 


CLYDE 


SPECIALISTS IN RAILWAY ROLLING STOCK EQUIPMENT 
P.O. BOX No. 7. RENFREW 


Rubber, Renfrew. 








Telex-70. 


Telephone: Renfrew 2384. Telegrams : 
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GLASGOW - 


Price Reduction 


This offer is made in recognition of the national importance 
of maintaining a healthy coal industry and in support of 
the National Coal Board Campaign. 


Proved by 17 years’ successful operation, the Oldbury 
Stoker endorses the claim of the National Coal Board that 
coal, the home produced fuel, is competitive in price and 
performance with other fuels. 


The Oldbury Stoker, the first successful chain grate stoker 
for shell boilers, was developed by Edwin Danks of Oldbury 
in 1942, with the prime object of burning efficiently low 
grade slacks, owing to the shortage of graded fuels. To-day, 
more than 6,000 Oldbury Stokers are in the service of 
industry, burning all sorts of solid fuel— 


ECONOMICALLY by reducing fuel and labour costs. 
SMOKELESSLY in compliance with the Clean Air Act. 


Manufacturers who appreciate the manifold advantages of 
burning Britain’s native coal are invited to send for details of 
our Special Offer and Publication 1618 — THE OLDBURY 
STOKER. 


LIMITED 


NEWCASTLE-ON-TYNE 
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Repairs have been carried out in a quarter of 
the time and at a fraction of the cost of other 
methods while maintaining accuracy and 
providing fine superfinish. With their Master 
Hone Portable Equipment and precision 
technique, Nicol & Andrew can undertake 
shaft reconditioning (and cylinder regrinding) 
in any part of the United Kingdom or 
Overseas. 


Shafts of heavy armatures, mills, presses, 
colliery winders etc., up to 48in. diameter 
have been reconditioned without dismantling 
by Master Hone Equipment. 
@ Shafts weighing up to 50 tons have been 
operated on. 
@ Size and type of shaft and location are 
no obstacle. 
@ Immediate service available by air ‘f 
necessary. 


Cay 


NICOL & 
ANDRE 








20 KELVIN AVENUE, HILLINGTON, GLASGOW, S.W.2. Tel: Jalfway 4724 « ‘ICOL & ANDREW (LONDON) LTD., 188 UXBRIDGE ROAD, HANWELL, 


AGENTS IN U.K. 


BRISTOL: Walter C. Hill & Co!Led. 
COVENTRY: Elson) Margetts & Co. Lrd. 
NEWCASTLE: Metalock (Britain) Ltd 
CARDIFF: Hinchliffe, Lucas & Co. Ltd 
LIVERPOOL: Metalock (Britain) Ltd. 
SHEFFIELD: Metalock (Britain) Ltd. 


ENGINEER 


BELFAST: J. Hamilton & Co. Led. Tel:}Belfast 29797. 


SHAFT 
RECONDITIONING 


Tel: Bristol 28264 
Tel: Coventry 22469, 
Tel: Newcastle 2 
Tel: Cardiff 29719. 
Tel: Central 3820 
Tel: Sheffield 2936!. 


}U07 














LONDON, W.7, Tel: Ealing 1088 
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*Gwynnes double entry 
Split-casing pumps are made up 
to the largest sizes for both Horizontal 


and Vertical Spindle arrangements. 





The photograph shows Gwynnes 10” and 12” pumps 
supplied to the order of the Woodhall-Duckham 
Construction Company for the Avenue Carbonisation 
Plant, Chesterfield, of the National Coal Board. 





GWYNNES PUMPS LTD 
HAMMERSMITH © LONDON W.6 


Telephone: RiVerside 3682 (4 lines) 
Telegrams: Gwynne * Hammer ° London 





Centrifugal, Mixed flow, Axial flow, 
Single and Multi-stage, Vertical and Horizontal 
Spindle pumps for all purposes 
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20 cwr. Hammer, 


Blackheath Stampings Co., Ltd. S.STONELEY 


cut costs with... 


Massey Marathon Hammers are specially designed for mass Massey designs include:— 


production forging. They are made in sizes from 10 cwt. to 





Steam and Compressed Air Hammers, Pneumatic Power 


40 cwt. and being electrically driven the running costs are Hammers, Friction Drop Hammers, Double-acting Steam 


low: the insulation of the lifter from shock ensures low and Compressed Air Drop Hammers, Forging Presses, 


upkeep costs and the design of the slides and standards makes Trimming Presses, Tyre Fixing Rolls. 


it possible to work to close limits 


= 
m 


ASSEY ED -:- OPENSHAW - MANCHESTER - ENGLAND 


MAKERS OF THE WORLD’S GREATEST RANGE OF FORGING PLANT 


| 
| 
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Wherever 
Is used ( 


Gearboxes play 
a vital role... 


engyuit? 


Crofts (Engineers) Limited, Thornbury, Bradford 3. Yorkshire 
































ae 
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Worm Reduction 
Gears 


FRACTIONAL TO 400 H.P.—RATIOS UP TO 100:1 


Pi 


wl 
° 
wt 
° 
ae | 


eh— phone bart. 
A highly efficient, rugged speed reducer 

® Rib or fan cooled 

® Standard, inverted (worm over wormwheel) or vertical 


(wormshaft horizontal, wheelshaft vertical) types available 


OFTS GEARBOXES 








2K 
BPERE R&S (EAGTIAEEERS EVER & BED 
eGGDE mS (EN — ALiLee DL BRANCHES AT: Belfast Birmingham Bristol 
Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
POWER TRANSMISSION ENGINEERS London Manchester Newcastle Northampton 
Nottingham Sheffield Stoke-on-Trent 
BRADFORD 3 YORKSHIRE of 
Telephone : 65251 (20 lines) Telegrams: ‘Crofters Bradford Telex’ Telex 51186 Representation throughout the world 
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Bridges on Rubber 





Road over Rail 


The opening of the Pelham Bridge last June 





marked an important step forward in bridge- 
the bridge of the future building technique: this was the first major 
bridge in England to be supported on rubber. 
The rubber bearings were designed and made by 


the Andre Rubber Co. Ltd., who have unrival- 


emit led ** know-how ™ and practical experience of 
‘ heavy-duty rubber engineering components. 
ANDRE RUBBER 






















Rail over Road 


Andre Rubber have now produced the rubber 
bearings for the new Stockbridge Road bridge 
under construction on the London Midland 
Region main line to Manchester. The wide 
range of load fluctuations and other special 
problems involved in the design of this bridge 
were tackled successfully by the Andre Rubber 


team of experts 


ANDRE RUBBER 


A StL En T3831 oC Cow PAN YT 





ANDRE RUBBER COMPANY LIMITED 
KINGSTON BY-PASS SURBITON SURREY 


Telephone. Elmbridge 6880/3 Telegrams: Andre Surbiton 
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Special Alloy 
Steel Forgings 














ROLLS and 
exept. ROTO 
SE Se > < SHAFT 








ALLOY STEELMAKERS . FORGEMASTERS STEEL FOUNDERS : HEAVY ENGINEERS 


THOS rtiR Tt A & JOHN BROWN ee ee ee SH EP F & Et . cw Ge t ARS 
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For thick plate 





Murex ‘‘ Muraflux A”’ 
submerged-arc welding flux 


High quality is essential in the weld metal of thick plate for nuclear power vessels 


and similar applications This high quality can now be obtained by automatic 
methods using the new “ Muraflux A” granular flux and the submerged-arc process. 
Excellent Charpy impact results at sub-zero temperatures and good elongation 
figures in welds in 3 inch thick steel plate can be produced by using “* Muraflux A” 
with Murex “ Murawire W2.” The ultimate tensile strength of the weld metal 
matches that of the parent plate and its radiographic quality is sound. 

This high quality can be combined with high production speeds when the new 
Murex “ Muramatic” automatic welding equipment is used. In short, Murex 
‘“* Muraflux A” granular flux, ““ Murawire W2” filler wire and the “ Muramatic ’ 
machine provide a complete service for the automatic welding of thick plate by 
the submerged-arc process. Please write for full details. 


‘ / A complete service for automatic welding 


MUREX 
\/ MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS. 


7.34 
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by whose kind permission the photograph is shown. 


SCOTTISH 


17, Lynedoch Crescent, Glasgow, C.3. 20uczas 65869 
§8, Victoria Street, London, S.W.1. 
256, Moseley Road, Birmingham, 12 CALTHORPE 2541 


The Building Centre, Brunswick Terrace, Leeds, 2 LEEDS 25250 


VICTORIA 2106 


ty 5 co m Sagi ee 
Za planer is shown machining a section of the bedplate of a 3,000 LH.P. 


steam engine at the works of Messrs. Rankin & Blackmore Ltd., Greenock, 


Machine Tool Corporation 


Limited 
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R THE ENGINEERING 

INDUSTRY 
(up To 
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M 
BUILDINGS 


OF EVERY DESCRIPTION 

|| Factories, Sheds, Mill Buildings, 
1 Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 


Bridgework and Riveted Work 
of all descriptions. 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4 
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RICHMOND WELDING CO. 


Fabrications Large and Smail. 
Stainiess Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 
Tel: BRADFORD 25405 
ommemmmmens FSCablished (929 cuemmsmsemcsmnem 
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THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS. 
Etc. 
The 


HORNE 
ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW 
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These benches can be 
supplied with sheet 
steel top. Overall size 
of bench 6’ 0” long by 
2’ 6” wide by 33° high. 








BENCH 


STOCK SIZE 283° wide 
by 32° high. Other 
sizes manufactured to 
suit customer's § re- 
quirements. 














If you've a storage problem— FASE can help you solve it. There 
is a wide range of FASE unit-construction Steel Storage Racks and 
Equipment including : 
%& WORKSHOP PANS & PAN RACKS 
% TOOL AND WORK STANDS 

% STORAGE BINS AND SHELVING 


AND MANY OTHER TYPES OF STORAGE EQUIPMENT 


IF IT’S IN STEEL 
WE MAKE IT! 


Send us your requirement 





39-51, Hanger Lane, Ealing, W.5 





*Phone—Perivale 4760 
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HIGH EFFICIENCY 
BACK BLADED 





FANS 


SUPERB IN DESIGN 
& CONSTRUCTION 














DYNAMICALLY 
BALANCED 


SPEEDS 
y 
MU 


Row Y//// 
AIR CONVEYING... 


KNOWN & PROVED THE WORLD OVER 


Callow manufacture this high efficiency equipment to your own special requirements 


making it possible for you to achieve maximum efficiency from your plant. This high 
efficiency obtained over a wide range of volume will amply repay by eflecting savings 
in fuel and power. 

The Liverpool Callow Dustless Air 
Conveying System incorporating this type 
of fan is well known throughout the trade 






F.E.CALLOW 


(ENCIMEERS LIMITED 
BIRCH AD RIMRBY TRADING ESTATE 
ti VERPOOK © 





FOR FURTHER INFORMATION ABOUT THIS 
PARTICULAR EQUIPMENT, OR ON ANY MILLING 
PROBLEM, WRITE TO... 






Telephone: SiMonswood 246! -2 
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Advertising Managers requiring first-class print 


at reasonable prices should contact The Sales Manager, John Swain & Son Ltd. 


A vast experience in designing, plate- 
making and printing is at your disposal. 
We specialise in monochrome and colour 
printing by both letterpress and offset- 


lithography. 





TEAR HERE ——— 





To: SALES MANAGER, JOHN SWAIN & SON LTD., 89-92 Shoe Lane, E.C.4 


Please send specimens of letterpress/offset-litho. 








' 
3W3eM VVR eee 


Name. _ ee 
I ican ieee cheeian adaaeinntdnai 
Addarem 














Designing, plate-making and printing are 
all carried out under one roof, providing 


continuity throughout the production. 


Leaflets - Folders - Booklets - Catalogues 


Please complete the form and send it to— 





The Sales Manager 


JOHN SWAIN & SON LTD 


Designers and Colour Printers 


89-92 Shoe Lane, London, E.C.4 + Tel: CITy 3871 
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ARGLIGHT 
COMBINED DRAFTING 
REFERENCE UNITS 


Hundreds of drawing offices throughout this country are now using 











these drafting reference units in wood. The units are designed to 
provide the draughtsmen with every drawing facility without the need 
for undue physical movement. ‘The equipment is intended for use in 
rows so that each draughtsman can work at his board in a comfort- 
able sitting position and merely turn in his swivel chair to study 
references on the sliding top of the unit behind or to use any of the 


drawers also in the unit behind him. 


The units in the illustration are shown fitted with drawing boards 


on Mason Minor Drafting Stands and with ‘* Draftmaster”’ 





drafting machines. 





bs 


PP , a fi 


E. N. MASON & SONS LTD., Arclight Works, Colchester, Essex. Tel. Colchester 5191 


and at LONDON GLASGOW MANCHESTER BIRMINGHAM SHEFFIELD LIVERPOOL LEEDS and BRISTOL 
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HIGH DUTY GEARING 
GRAFTON | with hardened and ground tooth flanks for— 


DIESEL, ELECTRIC &8 STEAM RAIL VEHICLES 
TRACTORS 


CRANES MECHANICAL HANDLING 


GRAFTON CRANES LTD. INSTALLATIONS 


BEDFORD, ENGLAND. 
Established 1880 
















Telephone: Telegrams : 
2490 GRAFTON, BEDFORD 





- ae be Miaewetid ss cee HEINRICH REINING G.M.B.H 
Sana ote * 





abs) POWER UNITS AVAILABLE FOR neg Ke ZAHNRADFABRIK VELBERT 
STEAM CRANES TO DIESEL OR ELEC — | Head Office: DUSSELDORF, MALKASTENSTR. 5 Telefon: 10741 Telex: 0858 254? 


nT ~ ver 
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BRIGHT DRAWN STEEL” 
BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


— 


MILD STEEL 
FREE CUTTING 
\ CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 


_— 


On Admiralty 

Ministry of Supply 

Rly. Executive, A.1.D. Etc. Lists 
GOVAN SHAFTING 
& ENGINEERING CO. 


87 HELEN ST GOVAN GLASGOW 
(Prop: The Steel Company of Scouend 
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An economical, safe and easy-to-use device for plugging 


open-ended pipes for pressure testing and pigging. 


Pressure testing of open- 
ended steel pipes and pipe 
fittings is considerably simpli- 
fied with the aid of cone lock 
pipe stoppers. These tools 
are designed to withstand test 
pressures of up to 2000 Ibs./sq. 


GENERAL 
Co. 


in. and can be used success- 
fully for any application where 
a simple, efficient and re- 
usable seal is required. For 
further (details, ask for our 
leaflet “Cone Lock Pipe 
Stoppers.” 


DESCALING 
LTD. 


RETFORD ROAD, WORKSOP, NOTTS. 


Telephone : 


Worksop 3211 3 











ALR RES 


ANNEALED IN THE MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 
PLATT MALLEABLE CASTINGS LTD. 


CLIVE FOUNDRY ° 


LEAMORE ° 








THE G.D. 
CONE 
LOCK 


The cone lock pipe stopper in position. 


The stopper is easily removed after 
testiny by slackening the wing nut. 
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ROLLED and 
FORGED 
STEEL 
RINGS... Our new Ring-rolling machine is now in ful 


production. A wide range of forged and rolled 
rings is now available in alloy and carbon 


steels. 


Forged rings up to 112” O.D. 
Rolled rings from 78” O.D. to 20” |.D. 
Upset punched rings down to 6” O.D. 











WALTER SOMERS LIMITED 


HALES OWEN ‘ NR. BIRMINGHAM 
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THE / FENNER-DODGE — 
SC,” BALL BEARING PLUMMER BLOCK 


with these special 5 star features :- 


* A sealed bearing with relubrication facilities giving longer life under 
arduous conditions. 


* Easy to fit housing designed to give adequate spanner room and elongated 
bolt holes allow lateral adjustment. 


* Separate collar provides bearing to shaft fixing without distortion of 
inner race. 


* Special seal designed for low frictional losses and keeps grease in 
and dirt out. 


* Deep groove ball bearing with long inner race distributes loads over 


greater shaft area, and is fully self aligning. 
Send for leaflet 250/19 
ALSO AVAILABLE IN 


1 
| 
! 
! 
J. H. FENNER & CO. LTD., MARFLEET, HULL 
| 














BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, GLASGOW, 4 BOLT FLANGE BEARING ! 2 BOLT FLANGE BEARING 








HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MIDDLESBROUGH, MANCHESTER, 
NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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You may know some of the men who sell WHARTON 
cranes. But you won't know the men who actually 
build them. And that’s a pity. 

We know them. We know the excellence of their 
work, the skill and experience which they use to 
such good—and lasting —effect. 

Eric Ward, for instance. | He began learning about 
WHARTON cranes when he joined our machine 
shop 39 years ago, to be followed 25 years later by 
his son Donald. 

‘* It’s the sort of piace, ’’ says Eric, ‘* where you can 
put your heart into the job and know that people 
appreciate your work. And there’s always plenty of 
it. I've been on overtime since 1927. °’ 

It’s natural that the Wards and others like them are 
busy. Because people DO appreciate cranes built 
by such craftsmen . . . WHARTON cranes. 
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Silicone 
rubber 
insulated 
cables 
defy heat 


Silicone rubber insulated cables are used to 

supply the furnace heater batteries at the 

Rogerstone plant of Northern Aluminium 

Co Ltd and operate at an average tempera- 

ture of 135°C. Each cable is 2200/.0076 

single conductor tinned copper wire 

silicone rubber insulated, asbestos roved, 

glass braided and silicone varnished 

C.M.A. 660V grade 

The advantages of silicone rubber insulated 

cables are that they 

*#Give continuous long term operation in 
ambient temperatures up to 200°¢ 

* Will operate through and after fire 

* Are resistant to steam, water and many 
chemicals 

*Do not require any special terminating 
seals 

*Have excellent resistance to electrical 
fatigue and corona discharge 

*Are flexible at temperatures as low as 
-90°C 


The silicone rubber insulated cables are installed 
above the quench tank (shown at the right) in 
which aluminium slabs are lowered after they 
have been taken from the furnace 


Photegraph by courtesy of Northern Alu 


























Silastomer* Silicone 
rubber works where 
other materials fail! 


Isopad Ltd specify Silastomer silicone rubber for covering 
their flexible heating tapes designed for operation at 
temperatures of up to 200 C in moist conditions. And 
for good reason. Silastomer retains its flexibility and 
excellent dielectric properties over an extremely wide 
temperature range—from—100°C to +250°C. 

No organic rubber can match this performance and that 
is why Silastomer is specified by Isopad and many other 
manufacturers for all types of equipment and appliances 
where reliability is essential—from seals in domestic 
irons to resilient diaphragms in valves. 


BRAIDED 
IT Worass iar e VARNI H, SILICONE RUBBER SHEATH Ciass SLEEVE 


ww a } ; 
EITHER : 





aS ere — 
NO JOINS | 
=~ LE - 
— 
— - - — nea. ia ELEMENT ACTING 
AS LEAD 


ISOPAD WEAVE RESISTANCE ELEMENT 
GLASS CLOTH 
Isotape tape ITW showing the heating elements covered 
with Silastomer silicone rubber. This weatherproofs the 
Isotape and makes it suitable for a temperature range of 
100°C to 222 


*Silastomer is a registered trade mark of Midland Silicones Ltd. 


Isotapes being fitted to bitumen feed pipes 
( Photograph by courtesy of lsopad Lid) 
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Silicone greases 
remain serviceable 
from—7O°C to +230°C 


London Transport were experiencing considerable 
difficulty during cold weather due to the sticking of 
unloader valves on the compressors of their 

Green Line buses. An MS silicone grease solved the 
problem. Because of their outstanding resistance to 
extremes of temperature, MS silicone greases remain 
serviceable over a far wider temperature range than 
organic lubricants, thus providing reliability in 
operation and a reduction in maintenance costs 

An MS silicone grease or lubricant may offer the 
most practical and economical solution to your 
most difficult lubricating problem 

The photograph shows the unloader valve 

fitted to Green Line buses. Courtesy of London 


Transport Executive 


Write for full information about these and the many 
other silicone products with applications in the en- 
gineering industry including release agents, damp- 
ing and hydraulic fluids, heat-resistant paint resins, 
lubricants and electrical insulants 


First in British Silicones 


Silicone-insulated 
motors withstand years 
of continual ‘plugging’ 


The photograph shows a silicone-insulated motor 
operating at the Stonehouse Works of Hoffman, 
Gloucester Ltd, who have kindly provided us with the 
following information—‘*We have a bank of 12 
machines, each being driven by a 2 h.p. 1425 r.p.m. 
motor and as the motors have burnt out they have 
been rewound with silicone insulation, by British 
Electrical Repairs Ltd, and this has proved very 
satisfactory over the past 2/3 years. 


‘These motors are working in unusual conditions, as 
the following description of their working cycle shows, 
ind they stand up to the work very well indeed. 


A complete operation takes 12 seconds then the 
machine is operated to reload which takes 2 seconds. 
To decelerate rapidly to the stop position for loading 
the operator presses the stop button followed by 
‘plugging’ (pressing the reverse button). This is drastic 
treatment when continued all day and speaks well for 
the rewound motors”. 


This is a typical example of how MS silicone insula- 
tion increases the Ife and reliability of hard-working 
motors . . . Saves money by reducing the need for 
frequent rewinds and replacements. 








Silicone fluids 
speed production at 
Mullards 


An MS silicone fluid is used in the SPEEDIVAC* 
vacuum diffusion pumps which serve each plant of 
this rotary machine for producing Radiant Screen 
television tubes at the Mullard Television Tube 
plant at Simonstone. Because of the excellent heat 
stability and oxidation resistance of the silicone 
fluids, cooling of the pumps before releasing the 
vacuum is not necessary. Rapid cycling is therefore 
possible resulting in more efficient production. 

Lid 


*Trade name of Kdwar High Vacuur 


Because of their versatility MS silicone fluids over- 

come many of the limitations of organic fluids and 

open the way to improvements in the design of 

equipment and in production techniques. Advant- 

ages include: 

* Serviceable temperature range from —100° to 450° 

* Available in viscosities from 0.65 to 1,000,000 
centistokes 

* High flash points 

* Low vapour pressure 

* Excellent oxidation resistance 

* Low coefficient Of expansion 

* High degree of compressibility 

Write for Silicone Notes G11 which details many of 

the applications of MS fluids 


Photograph by courtesy of Mullard Limited 





MIDLAND SILICONES LTD 
68 KNIGHTSBRIDGE * LONDON SW1 
Tel: Knightsbridge 7801 


Area Sales Offices: Birmingham - Glasgow - Leeds - London 
Manchester - Agents in many countries 








Cold-Cure Silastomer* 
aids diesel 
design research 


Cold-Cure Silastomer-the silicone rubber that needs 
no heat to cure-is used for making scale modeis of 
diesel engine components to enable their behaviour 
to be studied under different simulated loads. 
Wooden moulds are made, assembled and painted 
with a release agent and the Cold-Cure Silastomer 
is poured in and left to set. No special equipment is 
needed and the models are ready for use in about 
24 hours after casting at room temperature. 
Cold-Cure Silastomer is remarkably versatile and 
opens up new fields for designers. The addition of a 
catalyst is all that is required to cure at room tem- 
perature and the material possesses the excellent 
dielectric properties, heat endurance and high ther 
mal conductivity associated with silicone rubbers. 
Cold-Cure Silastomer can be used by unskilled 
operators to fill voids round lead wires of coils and 
motors, for impregnating coils, and for other similar 
sealing or potting applications. It can also be used for 
making flexible moulds in which epoxide resins are 
cast. 
Write for a sample—on your company letterhead 
please—of either Cold-Cure Silastomer 9160 or 9161. 
The former has aspreadable consistency and the lat 
ter is suitable for dipping. Silicone Notes K 28 is also 
available listing the properties and applications 
*Silastomer is a registered trade mark of Midiand Silicones Ltd 
Photograph by courtesy of Ruston & Horneby Lid 
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Not just piecemeal, but comprehensively. 


the efficient handling of clay from 













pit to kilns | PICKING CONVEYOR | 


leads | KIBBLER | | 
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BRITAIN’S BEST CONVEYORS 


Not all Sutcliffe customers operate on this scale how- 
ever, and whether you require one idler or a complete 
, installation our knowledge and enthusiasm are equallv 
These units are designed to travel fogether i allay saiistaleney 





and follow the excavator. They form the first 
stage in a conveying system totalling over 
7,000 feet to the storage sheds. Such 
installations are designed for continuous 
working on exposed sites with the minimum 
of maintenance and are typical of many 
industrial projects designed and manufactured 


by us at Horbury for use at home and abroad. 





RICHARD SLICLIFF! IMITED The installation referred to handles 500 tons per hour 
. and is complete with a waste conveyor. Pictured is a 
sh iemaalieaaeaes Sutcliffe tripper and jib spreader conveyor, backfilling 


callow into an old working. 





dmoRS17 
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The | Pitch | of Efficiency 











A cooling fan with blades set at exactly the right pitch 


for the job saves power and prevents needless wear and 
tear of equipment. 
Aeromaster Adjustable Pitch fans are bringing the same 


economical trouble-free performance to cooling plants that 


Hordern Richmond airscrews and helicopter rotors have 


brought to flying. 


Send for new folder: ‘‘ Air Moving Without Power Waste.”’ 


-Aenomasten 





ADJUSTABLE PITCH 
INDUSTRIAL FANS 


HORDERN RICHMOND LTD., 
BRISTOL ROAD, GLOUCESTER ~- GLOUCESTER 2494/. 
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Met ressure 


ashing Plant | 


“SUITABLE FOR ALL INDUSTRIAL 
| APPLICATIONS 












Washing Plant provides the answer 
to the problem of cleaning in in- 
dustry to-day. The plant is supplied 
| ona suitable hand truck for port- 
| able use or it can be fitted as a per- 
| manent installation, and the only 
services required to operate it are : 


| 

J The ‘‘Metcalfe’s’’ High Pressure 
| 
! 


(1) Water supply (static or mains). 
| The consumption is 550 gallons per 
| hour. 


J 
Ve rsati le (2) Steam supply at any pressure 
above 60lbs. per square inch. The 
consumption is 700|bs. per hour. 


and | The Washer is extremely simple to — 
| operate and can be easily operated 


Photo by kind permission of the Vulcan Foundry Ltd 
C I t t 


in complete safety by unskilled CLEANING A LOCOMOTIVE 
personnel. The high temperature and pressure of the jet make it un- 
AEROX POROUS CERAMICS with out- 
standingly uniform pore density serve industry 


equalled for power and efficiency and the use of cleaning solutions is 
not normally required. 

in a thousand ways: 

As FILTERS for compressed air or gas to 

eliminate solid particles and liquid droplets ; 

sterilisation ; cleaning of exit gases ; recovery 

of valuable solids from liquors, etc., etc. 

As DIFFUSERS for effluent treatment ; gas 

absorption ; flotation processes, etc., etc. 

As DIAPHRAGMS for electrolytic processes. 

As a POROUS BASE for fluidised discharging, 

conveying and fluid bed reaction processes. 


CAN YOU SUGGEST THE 1001st? 














ADVANTAGES OF THE ‘D& M’ 
SYSTEM OF WASHING 


@ (1) Delivers an extremely hot supply of 
water at a very high pressure thus ensur- 
ing the most efficient cleaning. 


@ (2) Ensuresa great reduction in cleaning 


costs, due to the saving in man hours 
which is always tound 


@ (3) The injector is perfectly automatic 
and re-starting and requires no attention 
once the water valve has been set for the 
usual working pressures. 


© (4) It will operate satisfactorily with low 
steam pressures (60lbs. per square inch 
upwards). 

@ (5) It can be operated with perfect safety 
and satisfaction by a non-skilled labourer 

@ (6) Simple, compact and light. 

@ (7) No detergents or cleaning solutions 

= . ae are normally necessary. 





“CLEANING A SLAUGHTER-HOUSE FLOOR @ (8) Noother system offers the same flexi- 
bility at low operating costs, low main- 


tenance and low installation costs as the Metcalfe High Pressure Washing Plant. 


@ (9) A wide range of jet temperature and pressure is available so that the apparatus is 
suitable for all types of requirements. 























WRITE FOR LEAFLET S.// 











LEADERS IN A SPECIALISED FIELD 






Ceramic Works, Hillington, Glasgow, SW2 


Telephone: Halfway 4615/6 


AEROX LIMITED 


Engineering Works, Chalford, Stroud, Glos, 


Telephone: Bris 3085 










INJECTOR WORKS + ROMILEY - MANCHESTER yy 








Telegrams : EXHAUST, ROMILEY Telephone : WOOdley 2626 (2 lines) 
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GRAVEL PUMPS 








44/5” Centrifugal Sand and Gravel Pump with Diesel Engine Drive 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


TELEPHONE 3146 GRAMS : EASTWALD, TAUNTON 
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Electropower_s-.. 


uo" Gears Std 


KINGSBURY WORKS, KINGSBURY ROAD, LONDON, N.W9 





Telephone COlindale 462! (4 lines Telegrams LEKTROPOWA, HYDE, LONOON 


Hell, Nr. Trondheim, Norway * Hammersvest, Norway, the most northerly town in 


1272 on 


Enter No. 
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the world 
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FOR RELIABILITY AND LONG LIFE — 


it must be 


WAX-CHARGED COOLANT 
THERMOSTATS 


HEAVY DUTY 
TEMPERATURE AND 
PRESSURE SWITCHES 


SHAFT SEALS 


ENGINE COOLANT THERMOSTATS 


f «ae 


PRESSURE RELIEF se | 
VALVES Zz 2 


SEAMLESS METALLIC BELLOWS 


ae Every Teddington product is backed 


by 30 years experience 


Ask for full technical details or call our Advisory Service 


P. W. BAKER & SONS (SALES) LTD., raccess ciano oivision 


TEDDINGTON WORKS, SUNBURY-ON-THAMES, MIDDX. TEL: SUNBURY-ON-THAMES 456 
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EFFICIENCY WITH 



















PRODUGTS 


Integrated experience from over a century 
of craftsmanship has made the name of 
Osborn world-famous as a_ hallmark of 
quality in the manufacture of fine steels 


and steel products. 


Products in alloy, stainless and tool steels 
are manufactured throughout within the 
same organisation, and include castings 
by general foundry and precision methods, 


forgings and engineers’ cutting tools 





SAMUEL OSBORN & CO., LIMITED 
CLYDE STEEL WORKS, SHEFFIELD 
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SHEETS - PLATES - SECTIONS 
BRIDGE RAILS - IRON AND 
STEEL MERCHANT BARS 
BRIGHT DRAWN BARS 
HOOPS AND STRIP - ETC. 


SHEARING + COLD 
SAWING & PROFILE 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 


(WEST BROMWICH) LTD 


EAGLE WORKS- GREETS GREEN 


WEST BROMWICH 


TELEPHONE: Tipton IGII -soLiNES 


RI- Kinney | att oom 





HIGH PRESSURE BUTTERFLY VALVES 
3" to 72" BORE - 50-125 Ib. WORKING PRESSURES 
WATER - OIL - GAS - CHEMICALS. 


Throttling control combined with positive 
bubble-tight shut-off. 


Natural or synthetic rubber seating. 





Manual or automatic operation. 





SEWAGE x WATERWORKS « STEEL MILLS « 
OIL REFINERIES « AEROPHYSICS LABORATORIES x 
CHEMICAL WORKS x PAPER MILLS. 


ROBERT CORT & SON LTD 


READING - ENGLAND - Telephone 55046 (5 lines) + Telegrams: ‘CORTS, READING’ 
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(Above) From lorry hopper to washing plant by M&C sectional belt conveyors. 


(Left) An M&C idler on an alternative mounting —a corrugated idler-board. 


At a large quarry in the Midlands, crushed granite had to be taken from 
lorries to the washing plant partly seen in the distance. Between was a waste 
area of tip-heaps. With little preparation of the ground, M&C sectional belt 
conveyors were laid over the soft piles, forming a reliable road open in all 
weathers. The wind blows dust and grit about but that does not worry the 
M&C idlers, which keep on carrying the belts with great ease and at low cost. 


/ 
j 


| Bridgeton Glasgow S.E. 
Olive Grove Road Sheffield 2 
36 Victoria Street London S.W.1 
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The Teddington Gauging Service 


Introduce 
a 


new concept 
in 


includes the Design, 
Development and Manufacture of 
special purpose equipment 

for integrated manufacturing 


operations. 





ma el we emer Velell ‘fe 





Designed and manufactured by Teddington 
Industrial Equipment for the inspection of 7 
dimensions at once and simultaneous segregation 
of Tapered Roller Bearing Outer Races into 
6 Classes at 900 races per hour. 


Supplied to British Timken Limited 





WWM 








TEDDINGTON INDUSTRIAL EQUIPMENT LIMITED 
Sunbury-on-Thames, Middlesex. 


Telephone: Sunburv-on-Thames 600. Grams & Cables: Teddequi 
Sunbury-on-Thames, Telex. Telex: 2-2742 Teddcontsnbry. 





TIE 73 
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Hot Gas Piping for Blast Furnaces 


e All-Welded Storage Vessel 


THE ENGINEER 





to 


your 







specification 








W. G. ALLEN & SONS (Tipton) LTD. 


* P.O. BOX 4 - TIPTON - = STAFFS 


TEL: TiPton 1266 





We manufacture a wide range 
of special apparatus to the 
specification of experts in 
every field of engineering 
which calls for Fabricated 
Steel Platework of electrically- 
welded or rivetted con- 
struction. 


Our modern extensive shops 
can handle single pieces up to 
10-tons; Cylindrical Plate- 
work up to §” thick and flat 


jobs of any thickness can be 


supplied. We can undertake 
completely machined and 
fitted work when required, 
and an up-to-date heat treat- 
ment department under 
laboratory supervision is 
provided. 


Typical examples of Allen's 
Fabrication Service: 


Low Pressure Welded Piping for Exhausi, Steam 
Gases, Water, etc. ; Pipes and Ducts for Super Power 
Station Boiler Plant; Hoppers; Casings; Tanks; 


Flat Platework; Manipulated Platework of all kinds; 


Bed Plates and Frames or Machines, etc. 
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New concept 
of bulk handling 


 Bennes Marrel units for 
planned operations 


7 - 





Unions fitted with carbon bearings are 
available for temperatures over 400° F 
For use on all types of Rotary and Semi-Rotary 
Machines for Leakproof Fluid Transfer 
Standard Sizes }”—3” B.S.P. 
Special Sizes & Designs up to 6” B.S.P. 


As i ] j rtments 
used by leading Engineering Companies and Government Depa A multi bucket unit supplied to 


a | L T O N a i M | ay E D, a “ Brymbo Steel Works Lid 


CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE 
Telephone : LEAMINGTON SPA 8111/2 








Enter No. 1341 on reply card Bennes Marrel units revolutionise bulk handling with 


™ = a - pon their system of multi-buckets used in conjunction with a truck that 
S | S features built-in hydraulic lifting gear. Amazing economies 

a [ ? ? J [ r Ul ¢ t Ul res of time and labour are being effected in the handling of a wi 

variety of bulk materials. Now being operated by 

Steel Companies, Chemical Companies, Oil Refineries, Contractors, 
Scrap Merchants, Machinery Manufacturers 


and Refuse Collectors. 


Bennes Marrel Multi-Buckets Standard Unit 
\ standard truck chassis is adapted to in- 
corporate hydraulic lifting gear. It can 
then load and unload itself with detach- 
able buckets, and transport them betweer 
loading and unloading points. By oper- 
ating with the optimum number of buckets 
maxunum eficiency with complete elim 


ination of Uinie-wasting can be aches 





All the loading and unloading operations pth repeat 





are controlled by the truck driver from 


his cab 


Bennes Marrel Multi-Crane Unit 

This model incorporates all the features 
of the Standard Unit pus the advantages 
of a mobile crane. A third ram actuates 





the cable of a lifting boom. The forward 
backward motion of the arms combined 
with the raising lowering of the boom 
permits perfect precision in placing the 
load in exact position. This unit performs 
the duties of a tipper truck and mobile 





crane. 
Bennes Marre! Elevated-Buckets Unit Operated by R. S. Hayes Ltd 
Longer lifting arms enable this unit to Idmiralty Ship Breakers, Bridver 


M IN CO LTD elevate the loaded Multi-Buckets to 15 ft. 
A & A & off ground and tip at 19 and unload the 
bd J. e e } contents direct into railway trucks or road 


{ 





transport trucks from their elevatee 


CLYDESDALE IRON WORKS, VINCENT HOUSE, | position 





POSSILPARK, VINCENT SQUARE, 


TELEPHONE: POSSIL 838! TELEPHONE: VICTORIA 8375 | 


| 
47 VICTORIA STREET - LONDON SWwW1 


CALCUTTA : CHITTAGONG : NAIROBI Smee’s A.M.2 
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Heatrae Limited, from the earliest days of 
electric air heaters, have offered to industry a 
complete design and manufacturing service for 
the production of Electric Air Heaters for spec- 
ific requirements. 

It may well be that you have an air-heating 
problem which we can help solve at the lowest 
possible cost. 


IIlustrated left, an example of equip- 
ment designed for vertical duct work 
Illustration right, shows a rectangular 
unit for inserting into a horizontal duct 





2 


These two types are intended for low air pressures, but 
Heatrae also make Drum type Heaters suitable for 
high pressure working. Full details on request 


HEATRAE LTD - NORWICH - ENGLAND 
Telegrams: HEATRAE * NORWICH Telephone: NORWICH 25131 (Private Exchange) 


Manufacturers of : Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing Cupboard Heaters, 
Flameproof Heating Apparatus, Breakfast Cookers, Electric Fires, Food Trolleys, Warming Plates, Air Heaters, etc. 
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lescoat 


SUNDWIG 


20 Roll Reversing Mill 
for thin strip down 


to (005 mm. 


W 884> 


SUNDWIGER EISENHUTTE MASCHINENFABRIK GRAH & CO 
HEMER-SUNDWIGi. WESTE. 
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lagonda tube cleaners are designed to remove 


all types of deposits from all types of tubes. The scraper head 
will clear tubes as small as }” and upwards...drills from {” up 
will break down the toughest deposit. Expanding 

brushes and sectional brushes will leave tubes from 

- 


3” up as clean as new. And for even smaller tubes there 


is a wide assortment of drills and brushes 


Y The illustration below is only a partial listing of Lagonda 


equipment, but enough to indicate that the scope of the 


Lagonda range covers just about any tube you may need cleaned. 
If you have a tough tube cleaning job, write for 


the Lagonda Catalogue No. Y-48. 








Scraper head Drill, for hard deposits 


oi“ 
A“ 


Small drills, 
Expanding brush. for use with suspension cleaners 











1300 Series motor 1100 Series motor 











TUBE CLEANERS | | 
made by [LODINDIUAGIBGIOlIIte 


COWNSOLIDATED PNEUMATIC TOOL COMPANY LIMITED: DAWES ROAD: LONDON - S.W.6 
cP/183 
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RIVLINK 


The SUPER BELT 





Made in RUBBER FABRIC 
Least Stretch—Longest Life 


Each Link a Complete Unit 


Detachable and Adjustable 











Holes made by Clarkson Drills 
are the type that bring an 
appreciative nod from the most 
fastidious inspector. For there’s 
no doubt about it, Clarkson 
Drills are already achieving the 
high reputation set by Clarkson 
Chucks and Cutters. No 
ordinary drills these. They have 
the extra inbuilt quality that 
makes better, cleaner, more 
accurate holes at greater speed. 
They are better drills, made to 
give longer life between regrinds. 
Buy Clarkson with confidence 

you cannot use a better drill. 
Sold only through Clarkson 
instant 


branches to ensure 


delivery. 





THE 


ENGINEER 





RIVLINK BELTS LTD. 


NORTH STREET - 
MANCHESTER 11 


OPENSHAW 


Telephone: EASt 2302 
Enter No. 1371 on reply card 





"Better holes look up 
to Clarkson Drills” 


Clarkson Drills 


through and through — they’re Clarkson 


Branches at 
BELFAST Tel.: 20025 LEEDS Please send for literature giving details of Clarkson Drills and prices 
Tel.: 26369. _ NEWCASTLE Tel.: Name 
2-5248. LONDON _RiVerside 
8241 BIRMINGHAM  VICtoria 4ddress 
t 


3994 BRISTOL Tel.: 2-8464 
GLASGOW SOUth 1942 MAN 
CHESTER ARDwick 4804 


CLARKSON (ENGINEERS) LTD., NUNEATON. 


4 
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Tel.: 2261 


for all VEE DRIVES | 














OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,000 Ibs, per sq. inch. 





Highest 
Quality 


Prompt 
Deliveries 







Send for illustrated Catclogue 


EAGLE & WRIGHTS 
(GAUGES) LTD. 





87 CARVER STREET 
BIRMINGHAM, | 


Telephone: Central 8/96 


Enter No. 1373 on reply card 








138 THE ENGINEER Oct. 30, 1959 


SS ee we 





WHAT’S IN 
A TUBE? 


At Chesterfield we can look back on over fifty years’ experience in punching and drawing stubborn billets of steel into every shape and size of tube 
and hollow. ‘This experience helps us to turn out impressive numbers of pressure vessels and gas bottles too. Whether you're on or off the beaten 
track, you are likely to come across the familiar shape* of a Chesterfield gas cylinder —one of over 9,000,000 already serving the needs of industry, 
medicine and construction the world over 

*Chesterfield gas cylinders are cold drawn, seamless and as perfect as our modern plant and manufacturing technique can make them. Chesterfield Cold 
Drawn Seamless Steel Gas Bottles are manufactured to conform to the specifications and regulations prescribed by the competent Authorities in all countries. 


chesterfield tubes 


TH CHESTERFIELD TUBI COMPANY LIMITED CHESTERFIELD ENGLAND . A @ company 
CRC 61 
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BRONZE 
VALVES 


The Blakeborough range of small Bronze 





Stop, 
Outside screw 


Valves provides a choice of thoroughly 
dependable types, sturdily built from high 





grade materials, and capable of long 


Stop, 
Inside screw 


and economical service. They cover a 
variety of steam conditions up to 250 psi 
500°F, according to type, and water generally 
up to 350 psi. Size range : globe screwed, 
3” to 3’, flanged, 4” to 3”; gate valves, 


screwed or flanged, 4” to 3’. cs Tf 
® iW 


relief 


Reducing 


"A BLAKEBOROUGH 


Paraliel slide 


Check mA 2649 
J. BLAKEBOROUGH & SONS LTD., BRIGHOUSE, ENGLAND Enter No. 1382 on reply card 
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are you Ye-designing ? 


Very often our design engineers can improve the de 

















structural form of your castings, and at the 
same time reduce complexity and cut costs. 
That way you'll get cheaper, more sound 
casting of unequalled quality and 
accuracy. This technical teamwork _~ 
can tackle a// your casting problems 


—and solve them. 


CASTINGS FROM A FEW 
OUNCES TO 10 TONS 


in phosphor-bronze, gun-metal, aluminium 
bronze, manganese-bronze, and light alloys. 
Precision machined bushes and bearings 
Specialists in high- tensile aluminium- 
bronze castings, centrifugal - cast whee! 
blanks, shell moulded castings, and chill-cast 
rods and tubes. Continuous cast phosphor- 
bronze bars up to 12 feet lengths. 


NON-FERROUS CASTINGS — 
HIGH-DUTY IRON CASTINGS — 
PRECISION MACHINED BUSHES AND BEARINGS \ 


HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Stuffs 51433/4. 


PNEUTOMATION 


The guiding hand with a giant's strength 
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and more than human accuracy, timing and speed — that’s 
‘Pneutomation’, the pneumatic power system that controls a host 
of simple or complex operations, from jig-boring to bell-ringing. 
Take a look round your factory, you'll find a score of jobs 

that could do with a ‘pick-me-up’ from ‘Pneutomation’. 
‘Pneutomation’ costs less than you’d think too, because systems 
to suit almost every need are available ‘off-the-shelf’, 


4 thanks to the very wide range of standard components. 


Squinch says : 
“Plan with Lang Pneutomation in mind, right from 
the start, you'll be certain of the happy ending !”’ 


Write to: 


Lang Paeumatic ltd ~ : ae 


ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD.} 
OWEN ROAD - WOLVERHAMPTON :: Tel: Wolverhampton 25221-2-3-4 

















P4283 
Enter No. 1392 on reply card 
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An 8 ft. 6 in. diameter Tube Mill 
on route to the new plant. 


A new cement plant and a new job 

for us at Edgar Allen and Co., Limited. 
From all over the world firms take 
advantage of our ability to offer a valuable 
combination of engineering skill, 
metallurgical knowledge and foundry 
practice by specifying plant designed and 
manufactured by us. We are able to 
provide all the machinery for cement 
manufacture from the limestone receiving 
hopper and primary crusher right through 
to the despatching bag conveyor, and to 
erect it together with the necessary 
buildings if required. 


A 
Amp Amma, | 


Our long experience in the manufac- 

ture of cement-making machinery is at 
your disposal, whether you require a com- 
plete new works or individual units 

for an existing cement works 

Detailed information will be found in our 
24-page booklet ** Choosing a 

Cement Plant.’’ May we send you 

a copy ? 


Rotary Kiln No. | being erected on site 


Please post data on Cement Plant to 


To EDGAR ALLEN & CO. LTD ED.62/E: Fd All C Li e 
FELD» gar Allen « Co. Limited 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 


Name 
Position 
Firm 


Address 
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PETROL z OIL Sealed for 
TAPS |. L ong 


—_ ife an 
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se nar A 
Studding s 
TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 
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CUT COSTS 


KEY WAYS 





Look after the small parts—that 









is the first principle of efficient 

ance Reser Ratherbnsh Petrol KEYWAY BROACHES 

and Oil Taps and other precision Cut perfect taper or parallel Keyways 

small parts such as Grease Cups, with any type of hand press, without skilled 

Oil Indicators, etc., ensure by their labour or eteborate set ep. 

faultless accuracy that there is no No. 0 SET for yy"-$", with guide £7 

weak link in the chain of pros diameters 3°-4". a 

duction. We manufacture stan- No. | SET for $°-%", with guide IVIWLOS GREASE 
dard parts of our own design or to diameters 4°-14". 

your specifications. No. 2 SET for Yy"- fy", with guide RETAINING SEALS 


diameters 14”°-2”. 


No. 3 SET for §”-}", with guide Of all metal construction and 
§ diameters 27-33”. resistant to grit, dust, radio > aa 
: : activity or high temperatures 5 oi! 
Af) Broaches and guides are interchangeable for non-standard Mercer Nilos grease and oil yw ll 
oven Keyways within their respective sets. seals are used by Europe’s lead- English and 
oF Cc ing manufacturers for all types enetsic elaes 
a of bearings. . 


ROTHERHAM & SONSLTD. a bt Broaches tx -}" also available. 
COVENTRY. Tele.: 64/54 within lipase 
PRECISION MANUFACTURERS SINCE 1750 W. H. MARLEY & CO. LIMITED 


NEW SOUTHGATE WORKS, 105 HIGH RD., LONDON, N.I! 
TELEPHONE: ENTerprise 5234, 5578 





THOMAS MERCER LIMITED 


of St. Albans, Hertfordshire. 
TELEPHONE ST. ALBANS 55313 Wii. 
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HERE'S RELIABILITY FOR YOU 


The reliability of Brightray materials is proved in exact- 
ing situations like these. The Brightray series includes 
“ suitable resistance alloys for most industrial and 

>< domestic purposes, including electric fires, immersion 


heaters, boiling rings and other 








‘ appliances. 





tees 4 FOR CONTINUOUS SERVICE 
IN THE CHEMICAL INDUSTRY 
In this special armoured heater pro- \ TRE TTT ITRTATIMTTTTTCR TT TTC 
duced for continuous processing in j 
chemical equipment involving corro- 
sive conditions, BRIGHTRAY C is 
used for the element winding to pro- 
vide the long life and reliability needed 
Electrothermal Engineering Limited 


BRIGH TRAY scorns .covvo 


NICKEL-CHROMIUM Electrical Resistance Alloys edie 


“WIGGIN ELECTRICAL RESISTANCE MATERIALS’ 
BRIGHTRAY C for intermittent heating up to1150°C .. . used in cookers, toasters, laundry Contains invaluable technical data 
irons, fires, soldering irons. 








NAME 


BRIGHTRAY B for elements working up to 950°C. 


poe ee 





. BRIGHTRAY § for continuous heating up to 1150°C . . . mainly for electric furnace elements. APPOINTMENT OR DEPARTMENT 
BRIGHTRAY F for electric furnace elements operating in special atmospheres up to 1000°C. 
COMPANY 
BRIGHTRAY H for furnace elements in the range 1100°C to 1250°C (strip form only 
Produced in the form of Rod, Wire, Strip and Tape ADDRESS 
WILCO-WIGGIN THERMOMETALS in many grades for thermostatic devices controlling tempera- 
tures ranging from —75§ to 540°C. f 
*“BRIGHTRAY " AND ‘ WILCO-WIGGIN’ THERMOMETALS ARE REGISTERED TRADE MARKS SL LE LL LS SS LL ST Scr a 
HENRY WIGGIN AND COMPANY LIMITED WIGGIN STREET BIRMINGHAM 16 * "ca 


Ga @e 
Enter No. 1415 on reply card 
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A new cement plant and a new job 
for us at Edgar Allen and Co., Limited. 
From all over the world firms take 
advantage of our ability to offer a valuable 
combination of engineering skill, 
metallurgical knowledge and foundry 
practice by specifying plant designed and 

’ manufactured by us. We are able to 
provide all the machinery for cement 
manufacture from the limestone receiving 
hopper and primary crusher right through 
to the despatching bag conveyor, and to 
erect it together with the necessary 
buildings if required 


Our long experience in the manufac- 

ture of cement-making machinery is at 
your disposal, whether you require a com- 
plete new works or individual units 

for an existing cement works. 

Detailed information will be found in our 
24-page booklet ** Choosing a 

Cement Plant.”” May we send you 

a copy 


cellieetiieetieatinentittiieatibestitontietitentitedtiedties 


! To EDGAR ALLEN & CO. LTD 
' SHEFFIELD 9 
Please post data on Cement Plant to 


‘ 


Name 
Position 
Firm 


Address 






—¥ 
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Edgar Allen « Co. Limited 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 


Oct. 30, 1959 


Se lami ale Se 


An 8 ft. 6 in. diameter Tube Mill 
on route to the new plant. 


1 being erected on site 
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Studain stuas * Allthreads - Tie Rods 


Hi TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 
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CUT COSTS 


KEYWAYS 


Look after the small parts—that 







is the first principle of efficient 

ows HeeorR Gacherta Petrol KEYWAY BROACHES 

and Oil Taps and other precision Cut perfect taper or parallel Keyways 

small parts such as Grease Cups, with any type of hand press, without skilled 

Oil Indicators, etc., ensure by their labour or elaborate set up. Fig) 

faultless accuracy that there is no No. 0 SET for yy"-$", with guide £” 

weak link in the chain of pro- diameters 3”-}". a 

duction. We manufacture stan- No. | SET for $°-%", with guide IWILOS GREASE 
dard parts of our own design or to diameters 4°-14". 

your specifications. No. 2 SET for "-%", with guide RETAINING SEALS 


diameters 1}°-2”. 





No. 3 SET for §’-3", with guide Of all metal i d 
§ diameters 2”-3". cealmene S0 grit, Gust, “adie Only 3mm 
i ? activity or high temperatures. pe _— 
TR Broaches and guides are interchangeable for non-standard Mercer Nilos grease and oi iio 
F coven Keyways within their respective sets. anata mys pe English end 
) -oe- of bearings. metric staes. 
ROTHERHAM & SONS LTD. Standard Square Broaches ¥,°-}” also available. 
COVENTRY. Tele.: 64154 ven sanasdianapapaibea THOMAS MERCER LIMITED 
PRECISION MANUFACTURERS SINCE 1750 W. H. MARLEY & CO. LIMITED of St. Albans, Hertfordshire iti 
NEW SOUTHGATE WORKS, 105 HIGH RD., LONDON, N.I/ TELEPHONE ST. ALBANS $5313 Wifinc: 











TELEPHONE: ENTerprise 5234, 5578 
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| HERE'S RELIABILITY FOR YOU 


The reliability of Brightray materials is proved in exact- 
ing situations like these. The Brightray series includes 
suitable resistance alloys for most irdustrial and 
domestic purposes, including electric fires, immersion 
heaters, boiling rings and other 












appliances. 













4 FOR CONTINUOUS SERVICE 
IN THE CHEMICAL INDUSTRY 
In this special armoured heater pro- \ FOR WARMTH IN THE TORONTO SGQWay 
duced for continuous processing in } , 
chemical equipment involving corro- 
sive conditions, BRIGHTRAY C is 
used for the element winding to pro- 
vide the long life and reliability needed 
Electrothermal Engineering Limited 


| FR 4 GS i TT ae S ania COUPON 


for a copy of 


NICKEL-CHROMIUM Electrical Resistance Alloys “mined ieee amedieniaaaibabaieema 








Contains invaluable technical data. 








‘ BRIGHTRAY C for intermittent heating up to1150°C .. . used in cookers, toasters, laundry | 
irons, fires, soldering irons. | | 
BRIGHTRAY B for elements working up to 950°C. | — | 
. BRIGHTRAY S for continuous heating up to 1150°C . . . mainly for electric furnace elements. | APPOINTMENT OR DEPARTMENT : io | 
BRIGHTRAY F for electric furnace elements operat#ng in special atmospheres up to 1000°C. | 
COMPANY 

~ . , - | 
BRIGHTRAY H for furnace elements in the range 1100 to 1250°C (strip form only) | H 
Produced in the form of Rod, Wire, Strip and Tape | ADDRESS 
WILCO-WIGGIN THERMOMETALS in many grades for thermostatic devices controlling tempera- | | 
tures ranging from —75§ to 540°C. | é | 
“BRIGHTRAY AND ‘ WILCO-WIGGIN’ THERMOMETALS ARE REGISTERED TRADE MARKS L CS ee ee ee -- 

HENRY WIGGIN AND COMPANY LIMITED WIGGIN STREET BIRMINGHAM 16 





TGA 4 
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This is the heart of the new L.C.C.* Northern Outfall Sewage Works at Beckton RUSTON 

. . . a unique plant which is virtually self-perpetuating and self-contained! cunmes 
Eight Ruston ‘TA’ Gas Turbines provide the electric power for the 

Works... the heat (over twenty million B.t.u. per hour) for sludge digestion . . . 

and the air (through driven blowers providing an output of 100,000 cu. ft. 


; ; ' ITY HEAT 
per min.) for the aeration channels. All the elements for the processing and = 4 


FOR SEWAGE 
safe disposal of a great part of North London’s sewage are supplied by the woMs — 
Ruston turbines arranged to run on fuel which costs nothing . . . sewage gas 
(CH,)... just another instance of power plus heat efficiency which Ruston so 

aS Turbi re bring! ice ay DIGESTION 


Gas Turbines are bringing to industry and public services today. 


"Chief Engineer, London County Council: J. RAWLINSON ESQ., C.B.E., M.Enge., M.LC.E 


GAS TURBINES 


up to 1260 b.h.p. (at 80°F. ambient temp.) for burning natural gas, distillate fuels and selected crudes 


See our exhibit on 
STAND No. 303-304 
ROW ‘Ss’ 
~UILDING EXHIBITION, OLYMPIA, 
LONDON, 8th NOV.—2nd DEC. 


* | Enter No. 1421 on reply card 


Main Contractors (Mechanical) for the L.C.C. Northern Outfall Works : 


RUSTON & HORNSBY LTD: LINCOLN: ENGLAND : Associated with Davey, Paxman & Co. Ltd., Colchester. 
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Send 
today 
for 
Comprehensive 
Catalogue 


aaNet iermenapt ne senineittent recess: till 


Blackwell Bearings Ltd. TEWKESBURY, GLOS., ENGLAND Telephone: TEWKESBURY 2018-9 Telegrams: WINWELL 


' Enter No. 1431 on reply card 








Is Wellington in your workshop? 








Does your abrasive paper or cloth carry the well-kncwn 






Wellington trade mark? If it does it’s an Oakey product, 






designed through years of experience and research to give 






a perfect finish. You can depend on Oakey. 









COATED ABRASIVE PRODUCTS 
FOR ALL METAL TRADES 

















JOHN OAKEY & SONS LTD 
Wellington Mills - London + S.E.1. 4 
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measure in micro-inches 
without physical contact! 


This Electronic Micrometer measures with high accuracy* any distance .@ 
from 100 to 45,000 micro-inches. This is achieved using one of a set of 

non-contacting probes—the instrument, in fact, measures the capacitance 

formed between the probe and the specimen, which is in direct relation to : 
the distance separating them. The meter indicates balance or deviation FS 
from a standard set with the micrometer gauge. Facilities are provided 
for recording and remote or larger scale meter indication. A metric version 
is available. 
* Better than +-1°% on flat surfaces 


Applications 

The Electronic Micrometer will measure : PIECE 
TOOL WEAR - STRAIN - METAL CREEP - PRECISION GRINDING 
DEPTH OF ETCH - TEMPERATURE COEFFICIENTS and can be applied 


in metallurgy and crystallography. | 
aa, 
— 
SS ee 
t 


PARTS § automaticalls 





Information Service Leaflet FB721 describes fully the 


WAYNE KERR 


Electronic Micrometer B721 
THE WAYNE KERR LABORATORIES LIMITED 
Sales and Service, 44 Coombe Road, New Malden, Surrey 
Telephone: MALden 2202 





®) WK1o 
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7 | 
for the protection of Ferrous metals 
against oxidation at high temperature 
MPo 
4 § 
ty Pug IPE Y AND “PORT. 
CALMET mn 
= Thre op? Mery» 
eat-resisting alloy steel Castings “hcg p Wipe yy ATHs 
; : ; : 3 E 
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When the Wallasey Ferry Undertaking required a new 
ferry vessel to supplement their existing fleet they 
specified Crossley engines for the propulsion machinery. 


This was a direct result of the excellent service achieved 





during recent years on the exacting Liverpool-Wallasey 
run by their Crossley engined ferries, M.V.’s ‘‘ Leasowe”™’ 
and ‘‘Egremont’’. The new vessel—‘‘ Royal Daffodil II’*— 
built by James Lamont Ltd., like her sister ships, has 
two Crossley ‘‘HRN 8” eight cylinder two-cycle 
Scavenge Pump Diesel engines, with a total output of 
1360 b.h.p. at 350 revolutions per minute on twin screws. 
Crossley machinery has helped to make the Wallasey 
Ferries one of the most efficient ferry fleets in the world. 
With the introduction of exhaust gas 
turbo-charging the range of Crossley engines 
in powers up to 3200 b.h.p. per unit covers 


the needs of vessels both large and small. 























DIESEL ENGINES 
































CROSSLEY BROTHERS LIMITED 4 OPENSHAW : MANCHESTER 11 
C436/r 
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PUBLIC APPOINTMENTS 


UNIVERSITY OF NEW SOUTH 
WALES 


VACANCY FOR PROFESSOR OF CIVIL 
ENGINEERING 


The University invites applications for appoint 
ment to a newly created CHAIR OF CIVIL ENGI- 
NEERING in the School of Civil Engineering at 
Sydney 

Salary will be £A3768 per annum 

The present professorial staff comprises the 
Head of the School, Professor C. H. Munro, an 
Associate Professor in Structures, and an Associate 
Professor in Hydraulics 

The successful applicant will be expected to take 
an important part in the administration and develop- 
ment of the School and to promote research and 
post-graduate study in his chosen field. 

in due course, the School is expecting to move to 
new buildings which are at present being designed 
and which should permit a large expansion in both 

teaching and research activities 

Subject to satisfactory medical examination, the 
successful applicant will be eligible to join the 
Superannuation Fund which provides a pension of 
1A1638 per annum 

Professors are eligible for six months’ study leave 
mn full salary after three years of service or twelve 


hs after six years of service 


Subject to the consent of the Council of the 
Universit wofessors may engage in a limited 
amount of higher consultative work 

The t € reserves the right to fill the Chair 
} tatior 

With the approval of the University and its 

ac rned men may be assisted Dy loans to 





ul na 

Fir res to Sydney of appointee and 
arya . 

Four pplications, together with the names 
f three a recent photograph, should be 
viged + it General for New South Wales, 

$7, Str 1, W.C.2, and a copy forwarded 
t ur ail in an envelope marked University 
Apr c the Bursar, The University of 
New South Wales, Box |, Post Office, Kensington, 
New South Wales, Australia, before 21st December 
1959 7731 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


BRUNEL COLLEGE OF TECHNOLOGY, 
WOODLANDS AVENUE, ACTON, W.3 


Applications are invited for the following posts 
(a) SENIOR LECTURER IN MECHANICAL 
ENGINEERING, to teach Dipioma in Tech- 
ology and Higher National Certificate classes 
and to supervise projects and tutoring scheme 
Dip. Tech. students 

FCTURER IN MECHANICAL ENGI 
ERING Special interest in Mechanics of 
juids would be an advantage 

Candidates should have an Honours Degree and or 
professional qualifications, preferably with teaching 
1 industrial experience Research and contact 


ib 


Tf 
1 
NE 
t 


with industry encouraged 
Salary according to qualifications and experience 
within the Burnham Technical Salary Scales e 


Semor Lecturer £1550 by £50 to £1750, plus London 
allowance i38-t£5! Lecturer, £1370 by £35 to 
£1550, plus London allowance £38-£51 
Application forms from the Principal 
Cc. BE. GURR, M-Sc., Ph.D 


tary to the Education Committee 











BEDFORDSHIRE EDUCATION 
COMMITTEE 


MANDER COLLEGE, BEDFORD 





SENIOR LECTURER 





Applica s wivited from University Graduates 
t dus a! and tea mw experience, for appornt- 
nent as SENIOR LECTURER IN MECHANICAI 
ENGINEERING at Mander College. Bedford 
Specialist subjects, Strength of Materials and Theory 
tf Machines H_N_C. standard 
£1550 by £50 to £1750. Provision 


w ‘ and teaching 


Sala “aie 
made for appointment above the minimum in 
appr ec 

t ‘ on and further particulars 





T. 8S. LUCKING 


E7789 Director of Education 





PUBLIC APPOINTMENTS 


LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY 
LECTURER IN MECHANICAL 
ENGINEERING 





Applications are invited for the post of LEC- 
FURER IN MECHANICAL ENGINEERING 
Applicants should possess good academic qualifica- 
tions and have had industrial experience. Encourage- 
ment is given to undertake research and consulting 
work. 

Salary scale £1370 by £35 to £1550 per annum, 
commencing salary being determined by previous 
experience and qualifications. The post is pension- 
able. 

Application forms and further information may 
be obtained from the Registrar. (In reply, please 
quote 18/C.) E7763 





UNIVERSITY OF ADELAIDE 


SENIOR LECTURER IN ELECTRICAL 
ENGINEERING 


Applications are invited for the above appoint- 
ment Applicants should have good academic 
standing and industrial or laboratory experience in 
electrical machinery and automatic control 

Salary scale £A2100-£A80-£A2500, with super- 
annuation on the F.S.S.U. basis 

Copies of the general conditions of appointment 
of Senior Lecturers in the University may be had on 
application to the Secretary, Association of Univer- 
sities of the British Commonwealth, 36, Gordon 
Square, London, W.C.1, or to the Registrar ; the 
Calendar of the University may be seen in the 
Library of any University which is a member of the 
A.U.B.C. ; housing help is available ; any further 
information desired will be supplied on request 

Applications in duplicate and giving the informa- 
tion listed in the general conditions of appointment 
should reach the Registrar, The University of 
Adelaide, Adelaide, South Australia, not later than 
November 30, 1959. It is desirable that the successful 
candidate should be able to assume duty early in 
1960 E7722 





LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY 





READER IN MECHANICAL ENGINEERING 





Applications are invited for this post from well- 
qualified Engineers who are interested in pursuing 
research, of particular application to industry, in an 
atmosphere of academic freedom. The Reader will 
have a large measure of responsibility for the direc- 
tion of his work, with the opportunity of making a 
major contribution to the development of the 
College 

Salary scale : £1800 by £50 to £2100 per annum 
the commencing salary will be determined by 
previous experience. The post is pensionable 

Application forms and further information may 
be obtained from the Registrar. (In reply, please 
quote 17/C.) E7762 





NATIONAL COAL BOARD 


WEST FIFE AREA OF SCOTTISH DIVISION 


FUEL AND POWER ENGINEER 





FUEL AND POWER ENGINEER required by 
National Coal Board in the West Fife Area of 
Scottish Division. Salary, according to qualifications 
and experience, within the range £1050 to £1600 per 
annum. Candidates should have had experience with 
cost and performance contro! of industrial steam 
raising and power plant ; be capable of operating a 
control centre and of analysing routine returns for a 
group of collieries generating and using steam, 
electricity and compressed air The successful 
candidate will be responsible to the Area Mechanical 
Engineer for the introduction of power utilisation 
control systems within the Area and he will be 
expected to prepare reports for the Area Manage- 
ment and to make recommendations Applicants 
should have the Higher National Certificate in 
Mechanical and or Electrical Engineering, practical 
experience in plant operation and, preferably, a 
Certificate in Fuel Technology 

Applications, stating age, education, oualifications 
experience, present post and salary, to Staff Depart- 
ment, National Coal Board, 3, Eglinton Crescent. 
Edinburgh, |2 E7683 


























PUBLIC APPOINTMENTS 


COUNTY BOROUGH OF 
BRIGHTON EDUCATION 
COMMITTEE 


BRIGHTON TECHNICAL COLLEGE 


Principal G. E. WATTS, M.A., Ph.D. (Cantab) 
B.Sc. (Lond.), F.R.1L€ 


(REVISED ADVERTISEMENT) 


MECHANICAL ENGINEERING 
DEPARTMENT 


Required as soon as possible 
MECHANICAL ENGINEERING DEPARTMENT 
LECTURER or ASSISTANT (Grade B) IN 
MECHANICAL ENGINEERING, prepared to 
teach Engineering Metallurgy and at least one other 
mechanical engineering subject, with Degree in 
Engineering or Metallurgy or Corporate Membership 
of appropriate professional Institution 
Salary scales 
Lecturers (men) 
to £1550. 
Assistants, Grade B (men): £700 by £27 10s 
(15) plus £37 10s., to £1150, plus graduate and 
training allowances if appropriate. 
Increments may be allowed in each scale for 
approved industrial, professional or research 
experience 
Further particulars and application forms from 
the undersigned, to be returned to the Principal 
Brighton Technical College, Brighton, 7, within 14 
days 


£1370 by £35 (4) plus £40 


W. G. STONE, 
Director of Education 
54, Old Steine 
Brighton E7764 





BRITISH TRANSPORT DOCKS 


SOUTH WALES DOCKS 
ENGINEERING ASSISTANT 


British Transpert Docks invite applications for 
three positions of ENGINEERING ASSISTANT, 
South Wales Docks. Candidates should have had 
experience in the preparation of schemes and esti- 
mates for general civil engineering construction, with 
some experience on works 

The starting salary for two of the posts will be 
£833 per annum, and preference will be given to 
candidates who hold an Engineering Degree and/or 
are Graduates of the Institution of Civil Engineers 

The commencing salary for the other post will be 
£943 per annum and applicants should also have had 
experience in the construction and maintenance of 
civil engineering works, preferably with some 
knowledge of maritime structures ; a knowledge of 
building construction will be an advantage. Cor- 
porate Membership of the Institution of Civil 
Engineers desirable and would attract, subject to 
experience, a higher salary range 

Travel facilities, superannuation scheme, &c 

Applications, giving age, experience and qualifi- 
cations, to the Chief Docks Manager, British Trans- 
port Docks, Pierhead Buildings, Cardiff, to arrive 
not later than Friday, 6th November, 1959. E7736 





PRISON COMMISSION 





H.M. BORSTAL, PORTLAND, DORSET 


CIVILIAN !NSTRUCTIONAL OFFICER 
GRADE Il! 
(ENGINEERING FITTER MACHINIST) 


CIVILIAN INSTRUCTIONAI OFFICER 
GRADE III (Engineering Fitter Machinist) required 
at H.M. Borstal, Portland, Dorset 

Age at least 30 on 27th November, 1959 

Qualifications : Full apprenticeship, plus at least 
five years’ industrial experience. Must be able to 
give theoretical and practial instruction to inmates 
City and Guilds Certificate or equivalent qualifi- 
cation desirable 

Salary scale £775 to £900: 44-hour week 
generous paid holidays. Pensionable appointment 
considered after a period of satisfactory service 

Write Prison Commission, R.241-245, Horseterry 
House, Dean Ryle Street, London, S.W.1, for 
application form 


Closing date 13th November, 1959 E7757 





PUBLIC APPOINTMENTS 


METROPOLITAN BOROUGH OF 
WANDSWORTH 


ASSISTANT ENGINEERS 


ENGINEERING ASSISTANTS 


Applications invited for 

(a) SENIOR ASSISTANT ENGINEER, A.P.T. 
V, £1250-£1405 

(b) SENIOR ASSISTANT ENGINEER, A.P.T 
IV, £1095—£1250. 

(c) FOUR ASSISTANT ENGINEERS, Special 
Grade, £815—£1100. 

(d) TWO ENGINEERING ASSISTANTS, A.P.T 
I, £640-£795 

Commencing salary according to qualifications and 
experience. 

Applicants for (a) must be Assoc. Members of the 
1.C.E. and I.Mun.E., with considerable experience in 
design and construction of sewers. Applicants for 
(b) and (c) must have passed the final examination of 
one of those professional bodies, or possess a Degree 
in Engineering, and have at least five years’ experience 
including training. Applicants for (d) must be neat 
draughtsmen with experience in civil engineering 
works 

Forms from Borough Engineer, returnable by 
16th November 

J. NOEL MARTIN, 
Town Clerk 

Municipal Buildings 

Wandsworth, S.W.18 E7767 





CIVIL SERVICE COMMISSION 





CIVIL MSTRUCTURAL AND PUBLIC 
HEALTH ENGINEERS 


Pensionable posts for men and women at least 25 
and under 35 on Ist January, 1959 (extension fcr 
regular Forces service, Overseas Civil Service 
established civil service and temporary Government 
service as Civil, Structural or Public Health Engineer) 
Candidates must have achieved Corporate Member- 
ship of an appropriate professional Institution or 
have passed examinations necessary for attaining 
such membership. Some posts require qualifications 
in certain subjects. Starting salary (men, London) 
from £830 to £1125, according to age. Scale maxi 
mum (London) £1300. Promotion prospects 

Write Civil Service Commission, 17, North Audley 
Street, London, W.1, for application form, quoting 
S64—66 E7713 





ARCHWAY GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


WHITTINGTON HOSPITAL 
ASSISTANT ENGINEERS 


ASSISTANT ENGINEERS required at W hitting- 
ton Hospital, N.19 Applicants over 25 years ot 
age preferred, who should have completed practical 
training in mechanical engineering Ordinary 
National Certificate for Mechanical Engineering or 
equivalent an advantage Salary scale 45 
£67C per annum, plus £30 London Weighting at 26 
or over. Successful candidate will be required to 
reside within reasonable distance of hospital. Depart- 
ment may be visited by direct appointment with 
Hospital Secretary, ARC 3070, Extension 254 

Application forms obtainable from and returnable 
to Group Secretary, 46, Cholmeley Park, N.6, by 
14th November, 1959 E7741 








CIVIL SERVICE COMMISSION 


MECHANICAL, ELECTRICAL AND 
HEATING AND VENTILATING 
ENGINEERING DRAUGHTSMEN 


Pensionable posts for men and women aged at 
least 20 on Ist June, 1959, with at least 3 vears® 
training, including adequate practical experience 
with appropriate technical study Appropriate 
O.N.C. is essential, and at least one year must have 
been spent in full-time drawing-office work. Men’s 
starting salary (London) £542 10s. (20) to £783 (28 
or Over). Scale maximum £900. Promotion pros- 
pects 

Write Civil Service Commission, 17, North Audley 
Street, London, W.1, for application form quoting 
$68-69/59, E7714 © 
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Oct. 30, 1959 
PUBLIC APPOINTMENTS 


WEY VALLEY WATER COMPANY 


CIVIL ENGINEERING ASSISTANT 


CIVIL ENGINEERING ASSISTANT, commenc- 
ing salary £750-£850 per annum, with annual 
ncrements, plus car allowance 

Applications are invited for the above appointment 


on the permanent staff of the Wey Valley Water 
Company 
Qualifications Applicants must have been 


trained as Civil Engineers and have either passed 
Parts I and II of the Institution of Civil Engineers’ 
examination or hold a University Degree. Pre- 
ference will be given'to those who have had experience 
n the office of a Water Engineer 

The applicant should hold 
car 

The appointment is permanent and pensionable 

Applications, stating age, qualifications, present 
position and salary, education, training and experi- 


a licence to drive a 


ence, should be sent tec the Engineer and Works’ 
Manager, Wey Valley Water Company, 3, Downing 
Street, Farnham, Surrey, not later than 25th Novem- 
ber, 1959 E7738 


THE 
PUBLIC APPOINTMENTS 


SEVENOAKS AND TONBRIDGE 
WATER COMPANY 


WATER ENGINEER 


Applications are invited from duly qualified 
WATER ENGINEERS for the above appointment 
Salary according to age and experience. 

Candidates must possess the requisite experience 
in the design, construction and maintenance of water 
works and have the necessary knowledge of the 
practice and administration of water undertakings, 
including distribution 

The successful candidate will be provided with a 
car for use in connection with the business of the 
undertaking and housing accommodation will 
available. 

The post will be superannuable 

Applications, stating age, qualifications, experience 
and salary required, together with names and 
addresses of three persons te whom reference can 
be made, should be forwarded to: the Secretary, 
Sevenoaks and Tonbridge Water Company, Oak 
Lane, Sevenoaks, Kent E2604 





Appointments in Grades of : 


(a) Senior 


Superannuation under F.S.S.U. 


Ist or 


FORMS from M.L.N.S. 





PHYSICISTS, CHEMISTS, ENGINEERS, 
MATHEMATICIANS 


required in Research and Development Establishments 
in MINISTRY OF AVIATION 
mainly in Southern England. 


Scientific Officer (£1166—-£1380). 
(h) Scientific Officer (£615-£1090). 
Starting salary according to experience 


GOOD PROMOTION PROSPECTS 
2nd Class Honours Degree or equivalent required, and for S.S.O. at 
least 3 years’ post-graduate research experience. 
Technical and Scientific Register (K), 
Street, London, S.W.1, quoting A.438,9A BFD. 


26, King 


E7743 





ENGINEER 


TENDERS 


N.A.T.O. COMMON 
INFRASTRUCTURE 


SLICE Vil 
NAVAL BASE INSTALLATIONS 


Final notice is hereby given that International 
Competitive BIDS will be invited on or about 3rd 
February, 1960, for the construction of a small 
P.O.L. STORAGE DEPOT at Rosneath in the 
Dumbartonshire area of Scotland 

(2) A separate final notice will be issued in respect 
of applications to Bid for the Electrical and Mechani 
cal Installation work, which will be carried out as 
sub-contracts within the above main contract 
Enquiries regarding these sub-contracts should be 
withheld pending the issue of {final notices covering 
this work 

(3) The approximate total value of the contract 1s 
£250,000 and the work to be carried out Comprises 
the construction of semi-buried storage tanks in 
steel or prestressed concrete and associated pipe 
works, a combined pump house and administration 
building, together with the provision of the usual 
services 

(4) The construction of the jetty facilities 
ciated with this depot forms the subject of a separate 
contract, which has already been awarded 

(5) It should be noted that the importation of 
labour from sources outside the United Kingdom 
may be subject to restriction, and that permission 
could in any case only be granted on an under- 
taking that the contractor would pay rates of wages 
and observe hours and conditions of labour not less 
favourable than those established for U.K. labour 
for the trade or industry in the same area 

(6) The closing date for the receipt of Bids will be 


asso- 


13th April, 1960 
(7) Firms wishing to be invited to Bid must 
formally notify their desire by application to the 


address below by 30th December, 1959 
(8) Within one week of the closing date for 
receipt of applications to Bid, firms wishing to be 
invited must forward the following information 
(i) Statement of financial resources and evidence 
of financial stability 
(ii) Details of recent major 
for work of a comparable nature, 
indication of the value of each 


contracts completed 
including an 


(9) Enquiries regarding Bidding should be 
addressed to 
Civil Engineer-in-Chief 
Admiralty 
Chamberlain Way, 
Pinner, 

Middlesex 
England, 

and quoting reference C.E. in C., INFRA 8A 

E7760 








NATIONAL RESEARCH COUNCIL 


ENGINEER IN THERMODYNAMICS 


National Research Council requires an ENGI- 
NEER to work in Thermodynamics 

Duties To undertake theoretical and experi- 
mental studies of thermodynamic problems, especially 

ogenic heat transfer in an Environmental Researc h 
Laboratory 

Education Graduate or post-graduate with 
Honours from a recognised University in Engineering 
Physics. Physics or Mechanical Engineering 
thorough knowledge of thermodynamics, including 


ryogenics, is required 
Experience : A minimum of four years Is desirable, 


ome of which should have been in a research 
laboratory 
Salary Up to $9000, depending on qualifications 
Apply to the Employment Office, National 
Research Council, Sussex Drive, Ottawa 2, Canada, 
giving full details of education and experience 
In reply, please quote ME-4 E7739 
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REPUBLIC OF SUDAN 


SUDAN RAILWAYS 





STEEL BRIDGE OVER THE RIVER LOL 


TENDERS are invited for the FABRICATION, 
SUPPLY and SHIPMENT of FIVE IDENTICAI 
HIGH TENSILE STEEL SPANS for the Bridge 
over the River Lol, to carry single-line rail traffic ; 
the span between centres of bearings is to be 108 
feet 

All five 
1960. 

Recognised steel bridge fabricators wishing to 
Tender can inspect the contract documents at the 


spans must reach Port Sudan by 31st July, 


offices of the Consulting Engineers, Messrs. Coode 
and Pirtners, Abbey House, 2/8 Victoria Street, 
London. $ W.1, and from whom tne contract docu- 


ments will be available shortly on payment of the 
sum of £25. 

Tenders for the bridge must be submitted in 
duplicate to the General Manager, Sudan Railways, 
c/o Messrs. Coode and Partners E7733 





FYLDE WATER BOARD 
CONTRACT NO. 82 


GARSTANG BOREHOLE SCHEME— 
WELDED STEEL AIR RECEIVERS 


TENDERS are invited for 2 WELDED STEEL 
AIR RECEIVERS, approximately 7-9ft. dia. by 
24-40ft. long, 170 Ib./sq. inch working pressure. 

Further particulars and Tender documents from 
Engineer to the Board, Sefton Street, Blackpool. 
Tenders to be submitted by November 16, —™ 





|_tenpers | 


INDIA SUPPLY MISSION, 
2536, MASSACHUSETTS AVENUE, 
N.W., WASHINGTON 





TENDER ENQUIRY NO. S.E.110 


The Office of India Supply Mission, 2536, Massa- 
chusetts Avenue V Washington, 8 D.C 
United States of invites TENDERS for 
the following 
TENDER ENQUIRY No. S.E. 110 
Four Nos. 180,000 Ib. per hour or Two Nos 

325,000 Ib. per hour WATERTUBE BOILERS 

for Amarkantak Thermal Power Station 

Complete with ancillary equipment and suitable 

for burning pulverised coal 

Specifications, &c., relative to the above specifi- 
cation, can be obtained from the Co-ordination 
Branch, India Store Department, Bromyarce Avenue 
Acton, W.3, at a cost £1 15s. 8d. per tender. Tenders 
are to be returned direct to India Supply Mission, 
2536, Massachusetts Avenue, N.W. Washington, 8 
D.C., United States of America, so as to reach them 
by Sth January, 1960. 

Specimen copy of the above enquiry can be seen 
at India Store Department, Bromyard Avenue, 
Acton, W.3, under the following reference 
§.3609/59/ENG.2 E7753 


America, 





MADRAS PORT TRUST, 
MADRAS, INDIA 


TENDER ENQUIRY NO. D.28768/59 EP 


The Office of the Chief Engineer, Madras Port 
Trust, Madras, India, invites TENDERS for the 
following : 

TENDER ENQUIRY NO. D.28768/59/EP 
Eleven Nos. 3-ton WHARF CRANES for 

General Cargo Handling 

Specifications, drawings, &c., relative to the 
above can only be obtained from The Deputy Chief 
Accounts Officer (Engineering), Chief Engineer's 
Office, Madras Port Trust, Madras, India, on 
payment of two pounds twelve shillings and sixpence 
per set which is not refundable. Tenders are to be 
returned direct to The Chief Engineer's Office (at 
C Warehouse), Madras Port Trust, so as to 
reach there not later than 2.30 p.m. on 29th Decem- 
ber, 1959 

Specimen copy of the above specification is avail- 
able for examination at India Store Department, 
Bromyard Avenue, Acton, under reference $.3689 
S9/ENG.2 E7754 





CITY OF LIVERPOOL 


ECONOMIC BOILER 
TENDERS invited for the SUPPLY and INSTAL- 
LATION of ONE OIL-FIRED ECONOMIC 
BOILER. 
Details and Tender form from the Baths Manager 
and Engineer, 62, Fontenoy Street, Liverpool, 3. 
Tenders returnable by 16th November, 1959. 
(J.5894)b THOMAS ALKER, 
E7768 Town Clerk 


COQUET WATER BOARD 


FILTRATION WORKS AND 
PUMPING STATION—WARKWORTH 


CONTRACT NO. 10 





TENDERS are invited for the SUPPLY to and 


DELIVERY and ERECTION at the site of all or 
any of the following pumping equipment 
(i) Two (2) Vertical Spindle, Borehole Type 


Pumps (exclusive of motors and other elec- 
trical equipment) of capacity ranging between 
3470 gallons per minute, 345 feet head and 
6940 gallons per minute, 392 feet head 

(ii) Three (3) Vertical Spindle, Borehole Type 
Pumps (exclusive of motors and other elec- 
trical equipment) of capacity ranging between 
S00 gallons per minute, 321 feet head and 
1000 gallons per minute, 343 feet head 

(iii) Three (3) Submersible Pumps (inclusive of 
motors but exclusive of other electrical 
equipment) of 4164 gallons per minute, 120 
feet head capacity 

(iv) Two (2) Vertical Spindle, Borehole Type 
Pumps (exclusive of motors and other elec- 
trical equipment) of 450C gallons per minute, 
38 feet head capacity 

(v) Two (2) Vertical Spindle Borehole Type 
Pumps (exclusive of motors and other elec- 
trical equipment) of 433 gallons per minute, 
37 feet head capacity 

(vi) Two (2) Vertical Spindle, Wet Sump, Un- 

chokable Pumps (exclusive of motors and 

other electrical equipment) of 345 gallons per 

minute, 44 feet head capacity 

Two (2) Air Blowers of Roots Positive Dis- 

placement Type (exclusive of motors and 

other electrical equipment) of 860 cubic feet 

per minute, § pounds per square inch capacity 

Specifications and drawings may be obtained on 

application to Mr. S. G. Barrett, M.1.C.E., Engineer 

and Manager to the Coquet Water Board, P.O. Box 

104, Pilgrim Street, Newcastle upon Tyne, 1. 

Tenders to be returned in envelope provided, to 
the undersigned, not later than 10 a.m. on 2iIst 
December, 1959 


(vin) 


F. G. EGNER, 
Clerk and Solicitor to the Boa-d 
14, Northumberland Square, 


North Shields E7756 





COUNTY COUNCIL OF ESSEX 


SOUTH EAST ESSEX TECHNICAL 
COLLEGE, BARKING 


BOILER HOUSE WORKS AND OIL FIRING 


Contractors wishing to submit a firm price 
TENDER for the above should forward their names 
from _which a panel will be chosen and provided 
with Tender documents 

The work consists of ALTERATIONS to BOILER 
EQUIPMENT and INSTALLATION of OIL- 
FIRING EQUIPMENT, at an estimated value of 
£3000 

Applications to reach the undersigned not later 
than 7th November, 1959 


H. CONOLLY, C.B.E., F.R.1LB.A., 
. County Architect 
County Hall, 
Chelmsford E7765 


eee = ARNE A RA I 


147 
EDUCATIONAL 


UNIVERSITY OF LONDON 
KING’S COLLEGE 


STUDENTSHIP 


UNIVERSITY OF LONDON KING'S COL- 
LEGE offers a STUDENTSHIP of £800 a year 
made available by Joseph Lucas, Ltd., for research 
into the initiation of explosions in gases, vapours 
and powder clouds, or into the mixing of powdered 
materials. Applicants should have a good Honours 
Degree in some branch of Engineering, Physics or 
Chemistry and be prepared to work for a Higher 





Degree 

Particulars and application forms from the 
Registrar, King’s College, London, Strand, W.C.2 
whom completed forms must reach by November 
20th, 1959. E7719 f 
A.M.1L.MECH.E., B.Sc, City and Guilds, &c 


Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to a standard 





r= proven gen Tech pre 

95 per cen ‘page Bn wn free 
on sequen. —BieT-( LE.T. (Dept. 22), 29, Wright's Lane, 
London, W. Ell4e 








SITUATIONS VACANT | 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 





A DRAUGHTSMAN 


is required by Petfoods Limited for a vacancy in 
the Development Engineering Department of 
their modern, high-speed canning factory at 
Melton Mowbray 


This is an important position which arises 
because of promotion within the Company 
It will involve challenging and absorbing work, 
much of which is project work in a very real 
sense. For this, experience in the field of power 
supply and the control wiring of industrial 
equipment will be especially valuable 


The successful applicant, who should have a 
H.N.C. in Mechanical Engineering, will receive 
a Starting salary not below £1000 per annum 
with prospects of earning substantially more 


There are non-contributory sickness benefit 
life assurance and pension schemes, and the 
Company will assist in the housing problem 


Please address applications, giving full infor 
ae of age, qualifications and experience, to 
the 

Personnel and Safety Officer, 
PETFOODS LIMITED, 
Melton Mowbray, Leics 


E7740 a 
APPLEBY-FRODINGHAM STEEL COM- 
PANY, SCUNTHORPE, LINCOLNSHIRE, invite 
applications for posts as SENIOR and JUNIOR 
DRAUGHTSMEN for general engineering work 
Experience in design and detail of plant for iron and 
steel works would be an advantage. Permanent 
situations with good prospects for men with initiative 
and ability. Staff pension scheme is in operation 
and welfare facilities are available.—Apply, stating 
age and giving full details of previous experience, 
and technical qualifications, to the Employment 
Officer, Appleby-Frodingham Steel Co., Scunthorpe 
Lincs E2611 A 
APPLICATIONS are invited for the posts of 
SENIOR JIG AND TOOL DRAUGHTSMAN, 
SENIOR MACHINE TOOL DRAUGHTSMAN 
and PRODUCTION ENGINEERS, with experience 
in machining light alloys, for Drawing Office in 
Southern England.—Write, stating age, details of 
experience, qualifications and salary re quired to 
BOX No. E7748, “ The Engineer.” A 
APPLICATIONS are invited from ENGINEERS 
for responsible posts on research and development 
of PRODUCTION PROCESSES for the engineer- 
ing industry. Excellent opportunities for those with 
ability and initiative. Candidates should have an 
engineering degree, Higher National Certificate, or 
equivalent qualification. Excellent working condi- 
tions in pleasant surroundings Superannuation 
scheme. Removal expenses paid.—Send full details 
including age, qualifications, experience and present 
salary in confidence to BOX No. E7655, “ The 
Engineer.” * 
APPLICATIONS ENGINEERS REQUIRED 
for Technical Department of rapidly growing 
Lubrication Equipment Company serving heavy 
particularly iron and steel, industries. Good pros- 
pects for keen engineers prepared to work hard 
Layout or D.O. experience or German language an 


advantage. Location, London, N.18. (Edmonton) 
—-Reply in confidence to Managing Director, 
Centralube, Ltd., Park Royal Road, London 


N.W.10 E2606 a 
ASSISTANT CHIEF DRAUGHTSMAN 
required by expanding Company in Surrey approxi- 
mately 25 minutes from Waterloo Successful 
applicant should be experienced in the design of 
small mechanisms, &c., be a good «'sciplinarian, 
and in view of the specialised nature of the product 
will be expected to make his career with the Com- 
pany. Minimum qualification of H.N.C., but men 
with experience and a sound background who 
are not so qualified will be considered.—BOX No. 
E169, “ The Engineer.” A 


ASSISTANT METALLURGIST required for 
company producing special steels and having expand- 
ing interests. Minimum qualification A.Met. or 
A.LM. Age up to 35 years. Experience of stainless 
heat and creep resisting steels desirable.—-Apply, 
giving qualifications, experience and salary required 
to the Secretary, Samuel Osborn and Co., Ltd., 
P.O. Box No. 1}, Sheffield. E7747 «a 
CONSULTING CIVIL ENGINEERS, West- 
minster, require a fully qualified STRUCTURAL 
ENGINEER with wide experience, for position as 
CHIEF DESIGNER in reinforced and prestressed 
concrete and structural steelwork (including bridges) 
Prospects of partnership interest in firm Write 
in confidence, stating age and full details of experience 
and qualifications.—BOX No. E2594, “ The Engi- 
neer A 


Classified Advts. continued on page 148 
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SITUATIONS VACANT 


ASSISTANT WORKS 
SUPERINTENDENT 


now required by large Industrial Group at 
Factories situated in Northern England. 

The immediate position envisaged is one of 
understudy to present Superintendent. 

The position, which is superannuable, holds 
future scope for man of ability, with — 
of plant maintenance and upkeep, coup with 
ability to control staff. 

Commencing salary will be not less than 
£1500 A 

A Reodlons, which will be treated in strict 
confidence, are invited from candidates age 
3% to 38. Send full particulars of education, 
age, experience, and present carnings, &c., to 
BOX No. E7595, “ The Engineer.” 


« 





DESIGN ENGINEER required by firm. of 
Hydraulic and Heavy Mechanical Engineers. Can- 
teen facilities and Superannuation Scheme.-—Write, 
giving details of age, experience and salary required 
to Chief Engineer, Henry Berry and Co., Ltd 
Croydon Works, Leeds, 10 E2584 a 





DESIGNER-DRAUGHTSMEN 


An Engineering firm of repute in the 
Eastern Counties has vacancies for two 
experienced DESIGNER-DRAUGHTS- 
MEN aged 25-36. Minimum qualification 
H.N.C. of equivalent, one appointment 
being for a Graduate or Associate Member 
Inst.Mech.E., to assume responsible 
position after period of training 

Candidates must prove ability to produce 
sound designs and to accept responsibility 
for mechanical and structural projects of 
unusual as well as orthodox nature. Experi- 
ence of crane type structures and/or medium 
heavy contractor's plant an advantage. 

Attractive salaries to suitable applicants 
There is a contributory pension scheme and 
good canteen facilities : 

Write in confidence giving full information 
about qualifications, expenence and salary 
required quoting Ref. No. K.5974 to 

WRIGHT ATKINSON, LTD., 
Employment Consultants, 
70, Queen Victoria Street, 

London, E.C.4 


E7694 a 





DETAILER AND DESIGNER with originality 
and ingenuity required by expanding firm making 
up-to-date mechanical aids for the Building Industry. 
Write, giving full details of experience and qualifica- 
tions._BOX No. E2613, * The Engineer.” A 





ELECTRICAL ENGINEER, Graduate or 
equivalent, required by the Research Depart- 
ment of a large Mechanical Engineering Com- 
pany in East Midiands, with interests in the 
held of automation The Company employs 
over 4000. The position offers good prospects 
for a man of initiative. Starting salary according 
to qualifications and experience 

Housing difficulty recognised 

Five-day week Pension Scheme 
and Sports Club 


Canteen 


Apply, stating age, qualifications and 
experience. BOX No. E7686 The Engi- 
neer.”” A 


ESSO PETROLEUM COMPANY LIMITED 
have a vacancy in London for a MECHANICAL 
ENGINEER. The work covers estimating, prepara- 
tion of contract documents, supervision of drawing 
and responsibility for construction. Contracts 
include a wide range of maintenance and new con- 
struction with particular emphasis on petroleum 
product storage, pipework and pumps 

Applicant should preferably be A.M.I.Mech.E 
and had experience in oi! or chemical industries, 
with particular reference to piping and pumping 
problems. 

The position offers considerable scope for pro- 
motion and carries with it excellent employee benefits, 
including a PENSION PLAN which is amongst 
the best and most comprehensive of such schemes. 

Application, giving brief details of career, should 
be made to the Employee Relations Manager, 
Esso Petroleum Co., Ltd., Porchester Gardens, 
Queensway, London, W.2. E7761 A 
EXPERIENCED DRAUGHTSMAN reguired, 
used to conveying and material handling practice, 
must be capable of both design and detail work 
Good salary paid to right applicant.—Write in first 
instance, stating age, salary required and experience, 
to Maxim Conveyors (England), Ltd., Crabtree 
Manorway, Belvedere, Kent E2600 a 
GOOD YOUNG FOREMAN ELECTRICIAN 
preferably single, required for West Africa. Able 
to supervise installation contracts and control labour 
Good terms, conditions and prospects Apply 
Stating age. qualifications, pay required, &c 
BOX No. E2592, “ The Engineer.” A 


INSURANCE COMPANY has vacancy for 
ENGINEER SURVEYOR for inspection of Boiler 
and Pressure Plant. Must have ist Class M.O.T 
Certificate with Steam Endorsement or equivalent 
Will be necessary to reside in or near Shrewsbury. 
Commencing salary £800, rising to £1100 (E.S.A 
Scale). Car provided if necessary.—Write, BOX 
E632 L.P.E.. Romano House, 399/401, Strand, 
London, W.C.2 E7766 A 


MUNICIPAL MUTUAL INSURANCE LTD. 
has vacancies for MECHANICAL ENGINEER SUR- 
VEYORS in London, Birmingham and Bradford 
Posts are pensionable and permanent to satisfactory 
candidates, who should have served an apprentice- 
ship and have sound practical and theoretical know- 
Technical qualifications First Class 
Ministry of Transport Certificate. Also CRANE 
AND LIFTING TACKLE SURVEYOR with 
Higher National Certificate, in London. Salary 
£ , rising to £1100 per annum.—Apply in own 
handwriting, marking the envelope “ Application 
Engineer Surveyor " and “ Private and Confidential,’ 
to the Chief Engineer, 22, Old Queen Street, West- 
minster, S.W.1. E7746 a 


THE 
SITUATIONS VACANT 





INSTRUMENTATION ENGINEER 


British Nylon Spinners invite applications 
for a graduate in Mechanical or Electrical 
Engineering to fill a vacancy in their Head 
Office 


Candidates, between 28-35 years of age, 
should have had experience in the investigation, 
design and application of industrial instrumen- 
tation, including pneumatic and electrical 
control gear , 


This appointment offers a progressive and 
satisfying career to a man who is keen to apply 
his knowledge to design and installation prob- 
lems and to follow a project through to its 
completion. Prospects are good. 


A contributory pension scheme is in operation, 
houses may be rented and removal expenses 
assisted 


Selected applicants will be invited to visit the 
Company, which is attractively situated, for a 
personal discussion 


Applications, quoting Ref. 2/E/17, should be 
made to 
The Personnel Manager, 
British Nylon Spinners, Limited, 
Pontypool, Monmouthshire 


E7730 A 

MEDIUM-SIZE FOOD FACTORY in Hull 
requires services of experienced and well-qualified 
ENGINEER A successful applicant would be 
required to serve as Assistant to the Chief Engineer 
but should be able to take over full control in his 
absence. It is essential to have previous experience 
and successful control of labour ; a practical as well 
as theoretical knowledge of steam raising and 
refrigeration is also required and drawing-office 
experience would be an advantage. Please state 
details of experience, particularly in the above 
fields, together with age and salary required 

BOX No. E7671, “ The Engineer.” A 
NIGERIAN ENGINEERING SUPERVISOR 
required for care and maintenance of Palm Oil 
Bulking Installation in West Africa, Qualifications 
not less than O.N.C. in Mechanical Engineering 
and preferably H.N.C. Practical knowledge of 
Boiler Plants, Steam and I.C. Engines, Centrifuges 
and Electrical Installation an advantage. Advertiser 
anticipates required experience will not have been 
achieved by anyone under 28. Salary dependent on 
qualifications and experience but not less than £650 
per annum. The position is permanent and pen- 
sionable. Please apply.—BOX No. E7682, “ The 
Engineer.” A 
PROJECT AND DEVELOPMENT ENGINEER 
is required to join a team responsible for the design 
and construction of new plant for use in the manu- 
facture of seamless tube. An Engineer aged 26-30 
years with a sound, practical training and preferably 
a Degree in Engineering is required. The work will 
include the planning, implementation and analysis 
of the necessary trials, followed by the application of 
the results so obtained to the design of plant up to 
the stage where production equipment can be 
installed. A man capable of working on his own 
initiative is required.—Applications, giving full 
details of age, qualifications and experience, together 
with salary required, should be addressed to the 
Chief Engineer, Tubes Limited, Eagle Works, Kirby 
Muxloe, Nr. Leicester E7744 A 
RESIDENT ENGINEER required by major con- 
tracting company for construction supervision of 
new Oil Refinery and Chemical Plants. Must be a 
good administrator and able to assume complete 
control of civil and mechanical engineering site 
organisation The successful applicant will deal 
with clients’ jobs of £5,000,000 and over. Salary 
up to £3000 per annum, according to experience and 
qualifications Please write, in confidence, giving 
full details of past employers and contracts carried 
out.—BOX No. E7737, ** The Engineer.” A 


SALES REPRESENTATIVE with technical know- 
ledge required by leading British Company operat- 
ing Middle East. Applicants should have experience 
and general technical knowledge in one or more of 
following trades Transformers and Generators ; 
Oil Field Equipment. Various other engineering 
products. Position offers good prospects in rapidly 
developing market. Work interesting and varied. 
Only person with knowledge and experience of 
technical sales engineering products should apply.— 
BOX No. E2605, “ The Engineer.” A 


SENIOR DEVELOPMENT 
TUNNELLING ENGINEER 

A vacancy has arisen for the HEAD of THE 
TUNNELLING BRANCH in the National 
Coal Board’s Central Engineering Establish- 
ment, Nr. Burton upon Trent. This Branch is 
responsible for the development of equipment 
and services used in driving main roadways 
underground 

The successful candidate will be responsible 
for feasability studies, the assessment and plan- 
ning of projects throughout all stages of develop- 
ment and the supervision and technical control 
of the work of his Branch, including the co- 
ordination of those services provided by other 
sections of the Establishment. He will be 
responsible for negotiations with contractrso 
working on his projects; a so for supervision of 
trials of his equipment, both on test sites and 
underground 

The successful candidate must be well quali- 
fied and experienced to discharge the exacting 
duties of this important post. There are attrac- 
tive conditions of employment, including super- 
annuation. The salary will depend on qualifi- 
cations and experience, but will not be less than 
£2250 per annum, and could considerably exceed 
this figure for an outstanding candidate. 

Applications should reach Headquarters Staff 
Manager (X.15S77E) N.C.B., Hobart House, 
London S.W.1, not later than 9th November, 
1989 


E7750 a 
SENIOR DESIGN ENGINEER, H.N.C. pre- 
ferred. knowledge of hydraulics desirable and 
capable of designing, on own initiative, medium 
heavy machinery.—Apply Mr. Bedford, Chamber- 
lain Industries, Ltd. Staffa Road, Leyton. E.10 
(Tel.: LEY 3678) E7623 a 





ENGINEER 
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SENIOR ELECTRICAL FOREMAN.—Excelient 
opening offering wide scope for experienced Super- 
visor in Electrical Assembly Shop Progressive 
outlook on production methods essential. Experience 
should include manufacture of small to medium 
electrical equipment. Good working conditions in 
modern progressive factory.—Apply, with full 
particulars, to J. Dewar, Personnel Manager, 
Lansing Bagnall, Ltd., Kingsclere Road, Basingstoke, 
Hants. E7770 a 
SENIOR MANAGER.—-A_ Steelworks in the 
Midlands, with expanding trade in section semis and 
rounds, wishes to engage a Senior Manager to 
supervise their finishing and despatch departments 
Applicants should be technically qualified and have a 
working knowledge of modern industrial engineering 
techniques. Preference will be given to men with 
experience of roller straightening and ancillary 
processes. The post is a progressive one and there 
is @ pension scheme and free life assurance scheme in 


operation. Applications, with full details of age, 
qualifications and experience.—BOX No. E7679, 
“ The Engineer.” A 


STRUCTURAL ENGINEERS 
COMMERCIAL MANAGEMENT 

Applications are invited from young ambitious 
men for appointment in Commercial Manager's 
office. The firm is in Manchester area and has 
expanding programme. A man, trained tech- 
nically, preferably with commercial aptitude, 
and having confidence in ability to deal with 
varied duties normal to the trade covering 
initial sales/estimate through all activities to final 
invoice, would be given ample scope to develop. 
Salary and pension benefits attractive. Address 
full details, both personal and career to date, in 
strict confidence.—-BOX No. E7724, * The 
Engineer.”’ 


A 


TECHNICAL SALES REPRESENTATIVE re- 
quired by specialised Engineers in Group of inter- 
national repute, for Sales of Industrial Filters in 
Northern Counties and Scotland. Salary, expenses 
and car allowance Pension scheme. Previous 
experience essential.—Write, giving full details, \o 
BOX 564, 6, Aldford Street, W.1 E7715 a 








THE GENERAL ELECTRIC COMPANY, 
LIMITED 


ATOMIC ENERGY DIVISION 
invites applications for a position in the 
STRUCTURAL DEVELOPMENT 
LABORATORY AT ERITH 
Applicants should hold a degree or H.N.€ 
and have an interest in structural test work 

Previous experience of this type of work is 
desirable, though not essential. It will be the 
duty of the successful candidate to design and 
order all necessary test components, carry out 
liaison and supervision of the drawing, con- 
struction and testing of rigs and to report on the 
test results.—Apply Personnel Manager 
(DWB/11), The General Electric Company, 
Ltd., Erith, Kent 


E7732 a 





THE MOND NICKEL COMPANY 
LIMITED 

requires a FOUNDRY METALLURGIST with 
practical experience of iron and steel-founding, 
for development work on production and use of 
alloy and S.G. irons. Experience in liaison with 
engineering users would also be an advantage. 
Pension and assurance schemes are in operation 
and, in appropriate cases, assistance can 
given with housing 

Apply, giving full particulars of qualifications, 
experience, age, salary required, &c., to the 
Secretary, Development and Research Depart- 
ment, The Mond Nickel Company, Ltd., 
Thames House, Millbank, London, S.W.1 
Mark envelope * Confidential Dev. 30." E7701 a 





VACANCY FOR FULLY QUALIFIED ENGI- 
NEER to take complete charge of varied type 
contracts in up to £10,000 medium general engineer- 
ing class ; applicant must have a lively and versatile 
personality, and be prepared to cover detailed design 
work. Appointment is subject to pension. Applica- 
tions must give details of qualifications, experience 
and salary requirements. Works located in South 
London.—BOX No. E2608, “ The Engineer.” A 





WEST MIDLANDS GAS BOARD 


INDUSTRIAL 
GAS REPRESENTATIVES 


With the increase in the development and 
utilisation of gas for Industrial purposes, further 
appointments will be made in the Midlands to 
meet the demand. 

The work will involve investigation and 
submission of schemes for the use of gas for 
furnace heating and other industrial purposes 

Applications are invited from candidates with 
an appropriate University Degree, or similar 
qualification. Experience of Industrial Gas is 
not essential as adequate training will be given. 

The salary during the training period will be 
in accordance with Grade A.P.T.7 (£733-£813 
per annum) of the National Salary Scales for 
Gas Staffs, and subject to satisfactory com- 
pletion of the training. appointment to a per- 
manent post on a higher grade will be made. The 
appointments are pensionable and subject to 
medical examination 

Applications, stating age, education, quali- 
fications and experience, should be addressed to 
the Industria! Relations Officer, West Midlands 
Gas Board, Augustus Road, Edgbaston, 
Birmingham, 15 

J. SWAN, 


E7709 a Secretary to the Board. 


WANTED, young competent ENGINEER with 
experience of plant layout. Good prospects for 
Suitable applicant. Apply stating age. experience 
and qualifications which must include Higher 
National Certificate or equivalent.—BOX No. 
E2571 ,“ The Engineer.” A 






Oct. 30, 1959 
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WORKS MANAGER for fabricating boilers, 
pressure vessels and heat exchangers. Accustomed 
to Lloyd's Class I rules, hand and automatic welding. 
Sound administrator and strict controller of produc- 
tion costs under piecework system. Dudley/Wolver- 
hampten area. Apply, stating age and experience. 
Applications will be treated in the strictest confidence 

BOX No. E2599, * The Engineer.” A 


WORK STUDY ENGINEER 

_A_ftully-qualified and experienced WORK 
STUDY ENGINEER is required to head a 
rapidly expanding Work Study Department 
which will be concerned with comprehensive 
method studies on machine Milisation and the 
development and operation of incentive schemes. 
The factory is in the Manchester area and 
workers employed exceed 1000. 

Applicants should hold a University Degree 
or should be Corporate Members of the Institu- 
tion of Mechanical Engineers, or the Institution 
of Electrical Engineers, or the Institution of 
Production Engineers, and should be at least 
30 years of age. 

The successful applicant would be given an 
intensive and comprehensive course of training 
before assuming full responsibility, and would 
be required to join the Company's Pension 
Scheme. 

The salary will be in the range of £1200/£1500 
per annum, according to qualifications and 
experience. 

Applications to BOX No. E2603, “ The 
Engineer.” A 





WANTED, FIRST-CLASS SENIOR DESIGN 
ORAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of general engineering, 
with particular reference to pressure vessels and 
Stainless steel fabrication. This will be a well-paid 
position for the top-class man.—BOX No. E164, 
“ The Engineer.” a 





WATER TREATMENT DRAUGHTSMEN 

DRAUGHTSMEN, senior or junior, with 
experience in water treatment are required by 
a rapidly expanding firm who can offer perman- 
ent pensionable positions, with a profit sharing 
bonus which last year amounted to 22 per cent 
of salary.—Apply, in writing to William Boby 
and Co., Rickmansworth, Hertfordshire 


E7644 «4 


WORKSHOP MANAGER required in Kuwait, 
Persian Gulf. Applicants should have sound engi- 
neering background and be capable of taking charge 
of workshop specialising in repair and overhaul of 
petrol and diesel engines up to, say, 350 B.H.P 
Free air passages, furnished accommodation, light 
and water.—Write, Personnel Officer, Mitchell Cotts 
Group, Ltd., Cotts House, Camomile Street, London, 
z.C.3. E7769 a 





SENIOR 
DRAUGHTSMAN 


(Plant Engineers) 


Applications are invited for this 
appointment, responsible to the 
Group Chief Engineer, at the 
Headquarters im Central Man- 
chester of a large group of Com- 
panies in a processing industry. 


The work is very varied, ranging 
from the design of special purpose 
process machinery to installation 
and repair of works services and 
building fabric. It also provides 
the opportunity to use initiative and 
ideas under minimum supervision, 
with excellent prospects for the 
future. Starting salary £900 p.a. 


Required qualifications are : age 
28-35 approx., H.N.C. (Mech.) ; 
at least 5 years in a process industry 
in Plant Engineers Department, or 
with manufacturers of process 
machinery of a mechanical type. 

_ Hours of work : 9 a.m.-5 p.m. ; 
five-day week with alternate Satur- 
days ; canteen ; pension scheme. 


_ Please write briefly in first 
instance, quoting Ref. No. 258, to : 





ASHLEY ASSOCIATES LTD. 
PETER HOUSE, MANCHESTER 1 
retcined to advise on 
this eppeotnement 
The strictest confidence will be observed 
and no details of candidates will be passed 

to clients without didates’ permissi. 














E7742 a 
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SENIOR DESIGN ENGINEERS AND 
DRAUGHTSMEN 


Applications are invited from Design Engineers and Draughtsmen with general experience of 
, Steel and Iron Works practice or steel structures, mechanical handling and foundry plant. These 
are important, progressive posts in a large and expanding organisation and will carry a generous 


YORE RRND I 


salary. The work is varied and interesting and offers first-class opportunities for suitable men 


A five-day week is operating, holidays are generous, and there is a contributory pension scheme 
. with free life assurance 


The Works are situated near to a good residential area and a number of excellent schools are 
available in the district. Assistance with housing will be given if required 


| Applications, which will be treated in confidence, should be addressed to the Staffing Officer 
and should give age and details of technical qualifications and experience 


THE STANTON IRONWORKS COMPANY, LIMITED. P.O. BOX No. 3 
NEAR NOTTINGHAM 


E7745 a 








QUALIFIED STRUCTURAL 
ENGINEER ENGINEERS 


required to take charge of die " soos ms 
design section and Toolroom for Cot RTAL I DS have hegre 
for STRUCTURAL ENGINEERS 


die manufacture. 
at its Engineering Headquarters in 


nowl of extrusion and 
Knowledge Coventry. Applicants should have 


Tool making essential, and of Alu- 
minium and its alloys an advantage good theoretical and practical 
knowledge, and be capable of 
designing and detailing steel or 
concrete structures. ; 


Permanent position and_ super- 
annuation for suitable applicant. 


Details of experience and salary , 
expected to: Candidates should write for a 
detailed form of application to the 


The Manager, . 
x Director of Personnel, Courtaulds, 


British Aluminium Co., Ltd., 


Bank Quay, Ltd., 16, St. Martin’s-le-Grand, 
Warrington, London, E.C.1, quoting reference 

Lancs. number B.57. 
E2610 4 E7755 a 











ENGINEERING DESIGN IN THE 
RUBBER MANUFACTURING INDUSTRY? 


. a pertinent question, but one which is easily answered. Never before 
have there been greater opportunities for DESIGNER DRAUGHTS- 
MEN than exist to-day at Fort Dunlop—the largest factory in the 
DUNLOP GROUP. Modern manufacturing techniques call for 
qualified men with imagination and drive. These openings are as 
follows : 


(a) MECHANICAL : design draughtsmen 


with National Certi- 
ficates and appropriate experience are required for 
projects connected with the continual modernisation 
and expansion of the Fort Dunlop tyre factory and 
ancillary equipment. Preference will be given to those 
with experience of special-purpose machine design 
or mechanical handling and plant layout. These 
openings have arisen due to the transfer of existing 
staff to overseas factory projects. 





(b) ELECTRICAL : there is a vacancy for an 


electrical draughtsman 
to carry Out design work in connection with electrical 
equipment for new installations at Fort Dunlop. The 
work will be varied and interesting and will involve 
the preparation of wiring diagrams for automatic 
machines, using modern methods of control. A 
knowledge of industrial electronics will be advan- 
tageous. 


Applicants are invited for any of the above posts, all of which are pensionable to men 
under 44 years of age at the time of engagement. Those interested should apply in con- 


fidence, giving brief details and commencing salary expected, to 


STAFF OFFICER, EMPLOYMENT DEPARTMENT (REFERENCE E) 
FORT DUNLOP, ERDINGTON, BIRMINGHAM, 24 





E7727 a 








INDIA 
GENERAL MANAGER 


A well-established manufacturing and marketing organisation with world-wide intercsts in the 
air-conditioning and refrigeration equipment field requires a DIVISIONAL GENERAL 
MANAGER for the whole of India 


Age 38-506. Successful applicant must be first-class administrator and organiser with practical 
experience in budgetary and cost control and be an outstanding executive in trading operations 
Technical engineering qualifications, particularly in refrigeration, essential, with membership in 
appropriate senior engineering institutions. University degree perferable 


Total annual income with special allowances amounts to several thousands of pounds. Free 
passages for family and subsidised living quarters 


Apply in GUARANTEED STRICTEST CONFIDENCE, stating daje of birth, details of 
education, names of firms and positions held with dates, and initial and final salaries, and contact 
telephone number, quoting reference J.N.3833 


Applicants who are short-listed can expect acknowledgement within ten days of receipt of 
application 
Dr. P. S. de Q. Cabot, 
P. S. CABOT & COMPANY, 
37-41, Bedford Row, 
London, W.C.1 
E7752 a 











PERMALI LIMITED 


GENERAL WORKS MANAGER 


A first-class man is required for this senior appointment, shortly vacant due to 
retirement. The Company’s products include the manufacture of a range of 
laminated plastics for electrical and general engineering applications, usually 
supplied as fully machined component parts, but the Company has developed 
j interests in other fields. 

Engineering background essential, together with wide knowledge of modern 
approach to production methods, and works administration. 

Responsibilities include control of 600 staff and workers, and the position 
carries commensurate salary, and pension. 

Reply in confidence, giving full particulars of age, qualifications, experience 
and present position, to :— 

The Secretary, 
Permali Limited, 
Bristol Road, 
Gloucester. 
7728 a 








SHEEPBRIDGE ENGINEERING LIMITED 
CHESTERFIELD 


Due to continued expansion, the following vacancies have arisen : 


PROJECT DESIGNERS, 
SENIOR PRODUCTION DESIGNERS, 
CONTRACTS ENGINEERS, 
TRAINEE SALESMEN 


PROJECT DESIGNERS are required for the Mechanical Handling Division, 
experienced in preparation of project drawings, specifications and estimates 
for Bulk Material Handling, covering the Mining, Quarrying, [ron and Steel, 
Oil and Chemical Industries. 


SENIOR PRODUCTION DESIGNERS are required for the detailed design of 
Handling Plants, working from project drawings and specifications. They 
should be capable of handling complete contracts, including structural design. 
Crane experience would be advantageous. 


CONTRACTS ENGINEER. Senior man having experience of contract control 
from all aspects, viz.: Projects, Tendering, Control of Contract, Site 
Activities, and Commercial Procedure. Required for contracts in the 
Mining Industry and similar mineral treatment plant. Must have Drawing 
Office, Project and Production experience, and some knowledge of Sales 
Procedure, and negotiations. 


TRAINEE SALESMEN. Suitable man needed for future extension of our 
Sales Service in the Southern Area. The selected person will receive an 
initial training for nine months in our Project Department on projects for 
Mining, Quarrying, Iron and Steel and Oil Industries, after which he would 
take up Sales Representation in the South of England. 

Write, giving details of experience, qualifications, age, salary required, and 
Stating vacancy in which primarily interested, to Personnel Manager 


E7725 a 
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SITLATIONS VACANT 








SENIOR PRODUCTION 
ENGINEERING STAFF 


Owing to continued expansion, a Machin 
ing Division of a large group of companies 
dealing with a wide range of precision 
machining and high quality press work 


has vacancies for 


Estimating Engineers wth a sound engineer 
ing Dackground and a familiarity with 
modern machining techniques Candi 
dates wil! be required to prepare estimates 
from imformation covering a wide range 
of machine activity. H.N.C. desirable but 


not essential 


Planning Engineers. Applicants should have 
practical engineering training and a sound 
technical knowledge of tool design and 
planning covering press work and machin 
ing The selected candidates will be 
capable of putting new projects into pro 


duction on a sound basis 


Press Tool Designers with considerable 
experience of economic tool design for 
products associated with the light electro 
mechanical field A knowledge of pro 


gression and deep drawing tools desirable 


Time Study Engineers with previous experi- 
ence of piecework systems and bonus 
schemes ‘applicable to light precision 


machining and sub-assemblies 


These positions offer long-term employ 
ment together with generous and progressive 
salaries. London area. Interviews will take 
place during norma! business hours or 
alternatively, on a Saturday morning if 


preferred 


> nal ' 
Please reply, giving details of age, qualifi- 


cations and experience BOX No. E770, 


The Engineer 


. 


THE 
SITUATIONS VACANT 


ENGLISH ELECTRIC 


Preston, Lancs. 


wish to appoint a 


DIESEL ENGINEER 


to undertake functional design investigations 
from commissioning and operating reports 
connected with medium speed traction and 


industrial diesel engines up to 2500 b.h.p 


A keen graduate Engineer who has acquired 
his knowledge in a development department 
and now wishes to apply his experience to 
Design would be preferred. On occasions 
the duties will involve field investigations 
Salary will be commensurate with training 


and experience 


Please write giving full details to Dept 
CPS Marconi House, 336-7, Strand, 
London, W.C.2, quoting reference E1004A 


E7705 a 





ENGINEER Oct. 30, 1959 


SITUATIONS VACANT 











ATOMIC POWER CONSTRUCTIONS LIMITED 


TECHNICAL ENGINEERS 


REACTOR DESIGN 


Senior and junior vacancies exist in a technical team forming part of the Reactor Design 
Department of the above Company, whose current work includes the Nuclear Power Station now 
being built at Trawsfynydd, and other reactor projects. The technical team is responsible for 
structural and thermal problems arising in design and works in close association with the Company's 
Research and Development Laboratories 


Applicants should have a degree in mechanical or chemical engineering and be interested in 
problems demanding original thought. Nuclear experience not essential, but experience in power 
Station or similar work would be an advantage 


Applications, giving full details of qualifications and experience, should be addressed to 
The Personnel Officer (Ref. 91/E), 


Atomic Power Constructions Limited, 
28, Theobalds Road, W.C.1 














SENIOR DRAUGHTSMEN 


experienced in bulk mechanical 
handling or foundry work. 
Superannuation Scheme. Five- 
day week. Apply to MARCO 
CONVEYOR & ENGINEER- 
ING COMPANY Ltd., Lynn 
Road, Leytonstone, London, 


E.J1. LEY 2254. 


E7749 a 








WHESSOE LIMITED OF DARLINGTON REQUIRE 
ADDITIONAL SALES ENGINEERS 


These appointments are for the purpose of extending the company's sales, at 
home and abroad, of WHESSOE Capital Plant and Equipment in the 


OIL, GAS, CHEMICAL & ALLIED INDUSTRIES 


Applications are invited from those who in addition to having an engineering 
background or engineering qualifications, have also a proved record of sales 
experience: enthusiasm for, and knowledge of selling 1s a pre-requisite 


The company operates a pension and life insurance scheme 
Letters of application (marked Confidential), giving full details of career to date, 
age and salary required should be sent to 


Sales Manager WHESSOE LTD. 25 VICTORIA ST. LONDON S.W.1 











Applications are invited for posts as PROFESSIONAL 
ENGINEERS and PHYSICISTS, as under. 


HONOURS DEGREE PHYSICIST 


as Senior Reactor 


Physic st for i prototype naval Reactor 


Work will include commissioning tests Previous experience in the 


design of P.W.R 


an advantage 


and a knowledge of zero energy facilities will be 


CHARTERED ELECTRICAL ENGINEER 


to be responsible fur the operation of al! electrical machinery associated 
with a Prototype Naval Reactor. A good theoretical knowledge com- 


bined with practical experience is required, covering all aspects of a.c 


and d.c. Power 


Distribution for Propulsion Machinery Arrange- 


ments will be made for the successful candidate to receive adequate 


specialised training 


HONOURS DEGREE PHYSICIST 


OR MATHEMATICIAN 


4s member of a research team carrying out technical and design work 


on nuclear propelled vessels. Prior training in reactor physics will be 


given if necessary 


PROFESSIONAL ENGINEER 


preferably an Honours Graduate for the above team. M.O.T. ticket 


will be of considerable advantage in this position 


il the above vacancies offer exceptional opportunities to ambitious 


and properly qualified men Applications giving full details should be 


addressed to 


THE MANAGER, MARINE PROPULSION, RESEARCH AND DEVELOPMENT, 


VICKERS-ARMSTRONGS 


NAVAL CONSTRUCTION WORKS, 





(ENGINEERS) 


BARROW.-IN-FURNESS, LANCASHIRE 


LIMITED, 





E7734 








ATOMIC ENERGY ESTABLISHMENT, WINFRITH, DORSET 


DESIGN ENGINEER 


A PROFESSIONAL Engineer is required to lead a section concerned with the design and 





technical aspects of research reactors and their util sation 


Duties will include making calculations relating to heat transfer, fluid flow. shielding, nuclear 
heating and reactor kinetics, and advising on technical aspects of experimental design and reactor 
Satety 

Applicants should be corporate members of a senior engineering institution. A wide knowledge 
of engineering materials and manufacturing techniques is essential. An E ngineering Degree would 
be an advantage 


Salary : £1855-£2155 p.a 
Housing and Superannuation schemes 


Send POSTCARD for application form and details to 
U.K.A.E.A., A.E.E., Winfrith, Dorchester, Dorset 


Personnel Branch (W.179/25) 


Closing date. 2ist November, 1959 





E7706 a 











SENIOR DESIGNERS 
SENIOR PLANT LAYOUT DRAUGHTSMEN 
DESIGNER DRAUGHTSMEN 


Unique opportunities occur on new project team 
for development in the seamless steel tube industry. 
Minimum qualifications H.N.C. 


Apply, stating qualifications and experience, to the 
Personnel Manager. 


TUBES LIMITED, KIRBY MUXLOE 
Nr. LEICESTER 


























Oct. 30, 1959 THE 


SITUATIONS VACANI 


ENGINEER 


SITUATIONS VACANT 











EXPERIENCED AND ENERGETIC 


CIVIL ENGINEER 
REQUIRED FOR ABROAD 


PREFERABLY with experience of plant comprising 
heavy machinery. SALARY according to experience 
and will be free of Income Tax. APPLICATIONS 
will be treated strictly in confidence and should 
be sent, with usual particulars, to BOX No. E7723, 
“The Engineer.” 


DIESEL MAINTENANCE 
INSTRUCTOR WANTED 


British Railways, Eastern Region, invite 
applications for the position of Senior 
Instructor for the Motive Power School for 
Diesel Maintenance located at Iiford, Essex 


Applicants must have served an appren- 
ticeship, preferably in a diesel locomotive 
works, and have had experience of servicing 
and maintenance of diesel-electric loco- 
motives. Ordinary National Certificate or 
equivalent essential 


The salary range offered is £914, rising to 
£985 (max.) per annum 
Certain rail travel facilities, compulsory 
Superannuation Scheme 
Apply in writing to 
Line Traffic Manager, 
British Railways, 
Eastern Region, 
Liverpool Street Station, 
London, E.C.2, 


quoting reference E.S.2/18/G. 


E7717 a 























ASQUITH MACHINE TOOL CORPORATION LIMITED 


ASSISTANT TO DIRECTOR 


Applications are invited for the above vacancy on the staff of William 
Asquith, Limited, Halifax, manufacturers of High Grade Heavy and Medium 
Machine Tools 

The successful applicant will be responsible to, and be required to assist, 
the Group Director in charge of manufacturing with the general administration 
of production. 

Candidates should have a professional qualification in Mechanical Engineer- 
ing and an extensive experience of Modern Machine Tools and precision 
manufacturing methods. 

Preferred age 35-40. 

The position offers excellent prospects with substantial initial salary and 
membership of the Company’s Non-Contributory Pension and Life Assurance 
Scheme 

Please write in confidence, giving details of age, experience and qualifications 
to the Group Technical Director, ASQUITH MACHINE TOOL CORPORA- 
TION, LIMITED, HIGHROAD WELL, HALIFAX, YORKSHIRE. 


E2602 a 








SENIOR CORROSION METALLURGIST 


is required by 
ENGLISH ELECTRIC, RUGBY 


The appointment will entail taking charge of corrosion investigations mainly 
concerned with the design, production and operation of modern Power Station 
equipment 

Applicant should be 26 to 30 years of age, possess graduate qualifications, and 
have actual experience of corrosion, either by research work or by employment 
in industry. Although experience of Power Station equipment would be ideal, 
mechanical plant knowledge could be accepted. Write, giving full details, &c., 
to Dept. C.P.S., Marconi House, 336 7, Strand, London, W.C.2, quoting 
reference ELII4A. 


E7703 a 








ASQUITH MACHINE TOOI CORPORATION LIMITED 


PROJECT ENGINEER 


A Project Engineer is to be appointed who will be responsible to the 
Group Director in charge of manufacturing for the introduction into produc- 
tion of new types of High Grade Heavy and Medium Machine Tools. 


The appointment will be on the staff of William Asquith, Ltd., Halifax, and 
applicants should be between 30 and 40 years of age 


Candidates should be educated to at least H.N.C. standard and have exten- 
sive technical and practical experience of Machine Tool Production. 


An attractive salary will be paid for this appointment, which will also 
qualify for membership of the Company's Non-Contributory Pension and 
Life Assurance Scheme. 

! -ations in confidence, stating age, experience and qualifications to the 
ane rechaical Director, ASQUITH MACHINE TOOL CORPORATION, 
LTD., HIGHROAD WELL, HALII AX, YORKSHIRE. 

E2601 a 














SITUATIONS WANTED 


METALLURGIST (42), graduate, considerable 
experience in engineering industry, laboratory, 
production and administration, ferrous and non- 
ferrous foundries, heat-treatment, deep drawing 
and pressing, metal finishing, &c., desires new 
appointment._-BOX No. E2607, * The Engineer.”’ B 
ENGINEER, M.LP.E 30 years’ experience, 
Production Engineer, Production Manager, Works 
Manager. Offers services as such; will consider 
alternatives. Planning and starting new factory, 
reorganising investigations, directors or managers’ 





assistant, personnel management, &c Greater 
London, Kent, Sussex areas.BOX No. E2612, 
* The Engineer.’ B 





FOR HIRE 


BELLMANS MASTS FOR HIRE, to lift from 
1 to 20 tons, 30ft. to 150ft. Blocks and tackle 
Hand-operated winches. From £1 per day.— 
BELLMAN’'S (Phone: SLOane 5259), Hobart 
House, Grosvenor Place, $.W.1, E103 x 
MOBILE LIFTING SERVICES... Lump sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area 

TARSLAG, LTD., Rotherham 3235 E168 kK 














PATENTS 











THE PROPRIETORS of British Patents Nos 
761,703 for “VALVE ASSEMBLY,” and 762,420 
for “PRECISION CONTROL SYSTEM FOR 
PRESS BRAKES OR THE LIKE,” desire to enter 
into negotiations with a firm or firms for the sale of 
the patents, or for the grant of licences thereunder 

Further particulars may be obtained from Marks 
and Clerk, 57 and 58, Lincoln Inn Fields, London, 
W.C.2 E7720 





BUSINESSES and PREMISES | 


FOR SALE 


600 


CONDENSERS AND HEAT EXCHANGERS 


BELLISS AND MORCOM Surface Condenser 
8ft. 6in. long by 3Ift. 6in. diameter, designed for 
8400 Ib. exhaust steam per hour. maintaining 26in 
vacuum when supplied with 29,000 gallons of 
cooling water per hour at 75 deg. Fah., complete 
with water circulating and condensate pump 

WORTHINGTON SIMPSON 7500 Ib steam per 
hour at a vacuum of 26in. when supplied with 
30 g.p.m. of circulating water at 80 deg. Fah., 
complete with combined a.c. motor driven water 
circulating and condensate extraction pump 

DAVEY PAXMAN Surface Condenser, 10,000 Ib 
steam per hour at 26in. vacuum when supplied 
with 500 gallons of cooling water per minute, ai 
a temperature of 70 deg. Fah., complete with 
water circulating and extraction pump 

BELLISS AND MORCOM Condenser, 17,000 Ib 
steam per hour at 2Sin. vacuum when supplied 
with 43,000 gallons of cooling water per hour 
at a temperature of 80 deg. Fah., complete with 
extraction pump and air ejector 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
(Phone: SHEpherds Bush 2070); and 
STANNINGLEY, Nr. LEEDS 
(Phone: Pudsey 2241.) 


FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 


motors. 

Fielding 200-ton, ditto, Ut. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to 5ft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by 5ft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor. 

Available at low prices ex present sites to save cost 
of bringing into stock. 

FRED WATKINS (ENGINEERING), LTO., 

COLEFORD, GLOS. Eisia 


£204 G 








FOR SALE 
NEWALL 10in. by 48in. Type LA 
HEAVY DUTY HYDRAULIC 
CYLINDRICAL GRINDING MACHINES 
Main motor 20 h.p., takes grinding wheel 36in 
diameter by 10in. face. 1951 machines in 
first-class condition 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1 
EUSton 4681 and 3771 


E7647 G 


FOSTER YATES AND THOM DOUBLE 
PASS ECONOMIC BOILER, 8ft. 6in. dia. by 
14ft. long over tube plates. Manufactured 1956 
Evaporation 8500 Ib. per hour, working pressure 
150 Ib. Complete with Proctor Mechanical Stoker 
and motor-driven induced draught fan 


Also : 

DANIEL ADAMSON VERTICAL CROSS- 
TUBE BOILER, 4ft. dia. by 9ft. high. Manufac- 
tured 1952. Evaporation 800 Ib. per hour. working 
pressure 120 Ib. 

All as new and only used for a period of approxi 
mately one year, can be viewed by appointment on 
site in Essex. Write—BOX No. E7605, * The 
Engineer.” G 








TO LET, SELF-CONTAINED OFFICE SUITE, 
Two rooms, Westminster, near St. James's Park 
Underground Station. Good Lease and Address 

Apply, Owners, 23, Chandos Court, Caxton Street, 
S.W.1 E2587 1 


BUSINESS OPPORTUNITIES 


REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—Write to ihe Managing Director, 
pe Ltd., 25-28, Buckingham Gate, S.W.1, 
or telephone VICtoria 6621 (12 lines). E155 0 
ADVERTISER, PRIVATE INVESTOR desires 
to purchase whole or part interest in concern under 
progressive m t making annual net profit 
of £15/50,000.—BOX No. E163, “ The Engineer.” o 
TO ENGINEERING GROUPS.—Ultra Modern 
Foundry producing HIGH-GRADE GREY IRON 
CASTINGS, capacity 200 tons weekly. Would 
consider amalgamation and/or co-operation. Asset 
value of freeholds and plant approximately £150,000/ 
£200,000.—BOX No. E165, “ The Engineer.” o 

















SUB-CONTRACTING 





CASTINGS.—We can save yuur porous castings, 
ferrous or non-ferrous, by an approved impregnation 
Process ; sample casting; treated ; A.1.D. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (‘Phone, Byron 1178). E109 mw 
KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter.—_ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 


Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 
CONTROL CUBICLES, SWITCHGEAR 


CABINETS OF SUPERB FINISH made to 
your specifications. Competitive prices and reason- 
able delivery—KERSHAW, HUGHES AND 
PARTNERS, LTD., 21, FARGATE, SHEFFIELD, 
1 E2574 mw 








| MACHINERY Etc. WANTED 
ONE 400 kW 500 kVA DIESEL ALTERNATOR 


SET, 400/3/50 cycles 4-wire supply, such as Petters 
or Blackstone.—BOX No. E2595, “‘ The Engineer.” F 





JACKMAN SHOTBLAST PLANT, comprising 
Shotblast Room 15ft. long by 9ft. by 9ft., complete 
with Scroll Conveyor and Elevator, Rotary Sieve, 
Abrasive Cleaner and Shotblast Unit, together with 
Screen Filter and Fan. Manufactured 1956. As 
new and used for a period of approximately one year 
only. Can Se viewed by appointment on site in 
Essex.— Write.—BOX No. E7607, “The Engi- 
neer.”’ G 


600 


DIESEL ENGINE DRIVEN 
ALTERNATOR SETS 

500kW continuous 400V., 3-phase, 50 cy ‘es, 4-wire 
BELLISS AND MORCOM/LANCASHIRE 
DYNAMO COMPANY Diesel Engine Driven 
Alternator Set, direct coupled at 375 r.p.m. and 
comprising 7-cylinder vertical engine complete 
with ancillaries and starting equipment. Direct 
coupled to alternator with switchgear 

Six 330kVA, 400/440V, 3-phase, 50 cycles, 4-wire 
self-contained RUSTON PAXMAN type 12RPH2 
B.T.H. Diesel Engine Driven Alternator Sets 
radiator fan cooled. Each on bedplate and direct 
coupled at 1000 r.p.m.; electric starting ; standard 
ancillaries and switchgear. 

Two 270kVA, 400/440V, 3-phase, 50 cycles, 4-wire 
MIRRLEES TL6/BRUSH Diesel Engine Driven 
Alternator Sets, direct coupled at 600 r.p.m. ; 
standard ancillaries, starting equipment and 
switchgear. Reconditioned ready for work 

240k VA, 400/440V, 3 phase, 50 cycles, 4 wire DAVEY 
PAXMAN/METROPOLITAN-VICKERS Diese! 
Engine Driven Alternator Set, direct coupled at 
600 r.p.m.; standard ancillaries, starting equip- 
ment and switchgear. Date, 1951 

234kVA, 400/440V, 3-phase, 50 cycles, MIRRLEES 
Type UA8/METROPOLITAN-VICKERS Diesel 
Engine Driven Alternator Set, mounted on base- 
plate and direct coupled at 500 r.p.m.; standard 
ancillaries, starting equipment and switchgear. 
Little used. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.i2. 
(Phone : SHEpherds Bush 2070) ; and 

STANNINGLEY, Nr. LEEDS 

(Phone : Pudsey 2241.) 





E200 G 
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COMPLETE PLANT 
for 

Waste Recovery 
and 








Effluent Treatment 
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= NORRIS BROS. LTD. 


53 VICTORIA STREET, S.W.! 
Tel: Abbey 6132 


GNERS AND SUPPLIERS 
ALL PROCESS PLANT 


Enter No. 1521 on reply card 









=| WARIS 
=| might have t/ 
THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 

















MERCURY-IN-STEEL 
DISTANT RFADING THERMOMETER 


tee ROtotherm 


co. LTD. 


Merton Abbey, London $.4.19 
Phone : LiBerty 7661 (6 lines) 











BI-ME 


to 

indicate, 
record or 
control 
temperature 


TAL MERCURY-IN-STEEL VAPOUR PRESSURE 





Enter No. 1522 on reply card 








GUARO AGAINST BOTH 
BY FITTING A 


Cockalt 


Continuously Gives Warning—Visual and Audible— 


Monitors the blow-down 
of Maximum and Minimum Density 
within the permitted range 




















PATENT 
DENSOMETER 


Has Warning Points infinitely adjustable 


Saves Chemicals—Loss of Heat, Waste of Water and the Valuable Time of your 


Chemist in routine testing 





Here is what Mr. William Speir, the 
Chief Engineer of Alex. Cowan & Sons 
Ltd.. Valleyfield Mills, che well-known 
paper manufacturers, says about the 
“ Crockatt ’ Densometer. “ Heat losses 
caused by excessive blow-down have been 
greatly reduced since installing the 
“ Crockatt '" Densometer in our Boiler 
Plant, as due to the effectiveness and 
efficiency of the instrument and the 
facility of having a constant indication, we 
are able to maintain the blow-down rate 
ata minimum 











FULL PARTICULARS 
WILL BE BE SENT ON REQUEST 


IN CERTAIN CIRCUMSTANCES 
TRIAL INSTALLATION CAN BE ARRANGED 


W. CROCKATT 
& SONS LTD. 


DARNLEY ST., GLASGOW, S.1, SCOTLAND 
Enter No. 1523 on reply card 











ENGINEER 


FOR SALE 


RHODES No. 20 Size Inclinable Power Press, 
fitted with Udal automatic press guards, pressure 
exerted approximately 20 tons, stroke 2in., centre 
to back 8in., size of bed 22in. by 40in., hole in 
bed 104in. by 104in., weight approximately 20 cwt 

WESTON Model 400/100 Double-Sided Friction 
Screw Press of welded steel plate construction 
arranged motor drive for 400/3/50, pressure 
exerted approximately 120 tons, maximum stroke 
Ilin., diameter of screw with four starts 64in., 
size of bed 21 iin. by 18in., weight approximately 
5 tons. 

NEW BESCO Motorised Geared Angle Bending 
Machine, Undercrank type, arranged motor drive 
for 400/3/50, complete with top and bottom 
90 deg. vee forming tools, capacity, mild steel, 
S5ft. by 14 S.W.G., length of tools 61iin., stroke 
of top beam 2sin., maximum daylight, bed to 
top beam, 84in., number of strokes per minute 21, 
weight approximately 52 cwt. 

SCHULER Model AKU Power Operated Geared 
Guillotine, Undercrank type, balanced drive, with 
automatic sheet hold-down and all gauges, 
motorised for 400/440/3/50, maximum working 
length 1014in., weight approx. 45 cwt 

QUICK WORK No. 32L Motorised Rotary Shearing 


Machine, with circle cutting attachment, arranged 


motor drive for 400/440,3/50, capacity, mild steel 
14 S8.W.G., cuts circles from 6in. to 60in. diameter 
hand feed control lever enables operator to cut 


intricate shapes by hand, weight approximate! 


18 cwt 

NEW BROOM & WADE Motor-Driver Air 
Compressor Unit, comprising type NX vertical 
single cylinder air cooled compressor fitted with 
inlet air filter and air governor, capacity 3 ¢.f.m 
delivered at 100 Ib p.s.i. pressure, motorised for 
380/420/3/50 cycles supply 

Photographs of the above are available 

Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


389-361, EUSTON ROAD, LONDON NW. 
Telephone EUSton 4681-3771 
AND AT LANSDOWNE HOUSE, 41, WATER 


STREET, BIRMINGHAM, 3 
Telephone : Central 7606.8 


SPECIAL OFFER 
NEW CONVEYOR BELTS— 
RUBBER COVERED 


2> 


36in. wide by § ply (32 oz. Duck) 
36in. wide by 6 ply (32 oz. Duck) 
36in. wide by 7 ply (32 oz. Duck) 
32in. wide by 4 ply (28 oz. Duck) 
32in. wide by 6 ply (32 oz. Duck) 
3in. wide by 5 ply (28 0z. Duck) 
30in. wide by § ply (32 oz. Duck) 
In Lengths up to approximately 700ft. Full speci- 
fication on request 
Limited quantity of other widths available 
Attractive prices—Immediate Delivery 
BOX No. E7718 The Engineer 
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HYDRAULIC FORMING AND FORGING 
PRESSES 


3000-ton Down-stroke PRESS for HEAVY PLATE 
FORMING AND BENDING, rams ; admitting 
10ft. 6in. between columns ; bed 16ft. by 8ft. 

2000-ton Down-stroke FORGING PRESS, S5ft 
stroke : bed 8ft. 6in. by 8ft. ; davlight I1ft. 

1000-ton Down-stroke FORGING PRESS by 
Wellman, bed 7ft. by 6ft.; daylight 9ft 

475-ton FLANGING PRESS by Hugh Smith, table 
10ft. dia., 4 vice rams. 


REED BROTHERS (ENGINEERING), LTD 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18 
Telephone : Woolwich 7611/6 


600 


ELECTRICALLY DRIVEN COMPRESSOR 
SETS FOR USE ON 
400/440 VOLTS 3-PHASE 50 CYCLES 
SUPPLY 
1000 c.f.m. ALLEY AND MACLELLAN, 100 p-s 
Two 750 c.f.m. ALLEY AND MACLELLAN 
100 p.s.i 
Two 688/674 c.f.m. C.P.T., 100/125 p.s.i 
625 c.f.m. ALLEY AND MACLELLAN, 100 p.s 
Two 600 c.f.m. BROOM AND WADE, 100 p.s.i 
320 c.f.m. CLIMAX ENGINEERING, 100 p.s 
305 c.f£.m. HOLMAN, 100 p.s.i 
246 c.f.m. INGERSOLL RAND. 100 p.s 
150 c.f.m. REAVELL, 100 p.s.i 
Two 100 c.f.m. REAVELL, 120 p.s 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W./2 
(Shepherds Bush 2070) 
STANNINGLEY, Nr 


P7479 G 








and 
LEEDS 





(Pudsey 2241) E1205 G 
PRECIMAX HYDRAULIC VERTICAL 
SPINDLE SURFACE GRINDER. Cap. 48in 
by\.1Sin. Segmental wheel [8in. diameter With 
magnetic chuck 1Sin by 48in.—H BELL 


(MACHINE TOOLS), LTD., Walter Street, Leeds, 4 
Tel.: 63-7398 E7735 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft., and 30ft. wide huts ; also “‘ Romney" 
Huts, 35ft. wide, and ‘* Blister “* Hangars, 86ft. 6in 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Ful! details from 
Dept. 11S, J. Thorn and Sons, Ltd., Brampton 
Road, Rexleyheath, Kent (Tel. : Bexleyheath 305) 
Eli3 0 





FOR SALE 


AIR COMPRESSORS 


C.f.m Make P.s.i Type H.p 
600 Broomwade 100 EH.255 135 
494 Broomwade 100 ~=EH.251 120 
330 Broomwade 100 EH.241 75 
300 Holman 100 TH36S 70 
270 Broomwade 100.240 55 
215 C.P.1 100 - PB-4-210 50 
200 Broomwade 100 «=D.23 45 
1S0 Broomwade 100 =D.22A 35 


With or without electrical equipment 


THO*® W. WARD LTD. 


ALBION WORKS SHEFFIELD 
*Phone Forward 


E7708 G 


‘Grams 


600 


STEAM ALTERNATOR SETS 


Two 1l000kW, 3-3kV, 3-phase, 50 cycles, back pres 
sure type Steam Turbo Alternator Sets, each 
incorporating turbine by BELLISS AND MOR 
COM Speed 4500 r.p.m.; steam pressure 195 
p.s.i.g., 380 deg. Fah. temp., exhausting against 
1Sib back pressure Direct coupled through 
David Brown gearbox to alternator by HARLAND 
ENGINEERING COMPANY, with direct 
coupled  exciter Switchgear with automat 
voltage regulator Also. with hand-operated 
overhead crane 

750kW, 400V, 3-phase, 50 cycles, back pressure type 
Steam Turbo Alternator Set by METRO 
POLITAN-VICKERS steam pressure 485 
p.s.i.g., 580 deg. Fah., back pressures between 25 
ind 60 p.s.i.g. Complete with BABCOCK AND 
WILCOX Water Tube type CT. Boiler, evapora 
tion 20,000 !b/hour maximum, heating surface 
3805 square feet, 500/525 Ib. w.p All the fore 
going forms a complete installation, the boiler 
grate being suitable for fuel of low calorific value 
such as sugar cane, &c 

VA, 400V, 3-phase, 50 cycles, 4-wire 

ssure type Steam Turbo Alternator Set 
Speed 3000 r.p.m Steam pressure 
150 deg. Fah. superheat, 60 Ib. back 

Complete with all fittings, standard 

and switchgear 


26311 








anc irie 
Iwo 350kKW, 400/440V, 3-phase. 50 cycles, Steam 
Engine Driven Alternator Sets incorporating 


ompound engine by BELLISS AND MORCOM, 

having h.p. cylinder 18in. bore, |.p. cylinder 26in 
bore by I14in. stroke. Developing 500 h.p. when 
running at 378 r.p.m. and when supplied with 
team at 150 p.s.i. exhausting to back pressures 
ip to 201b Direct coupled to alternator by 
ENGLISH ELECTRIC, having overhung exciter 
Complete with switchgear 


300K W, 440V, 3-phase, 50 cycles, 4-wire back pres- 
sure type Steam Engine Driven Alternator Set, 
with compound engine by BELLISS AND MOR 
COM For 140/150 p.s.i.g. up to 25 lb. back 
Speed 375 r.p.m. Coupled to alter- 
ENGLISH ELECTRIC COMPANY 


h switchgear 


GEORGE COHEN, 
SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
(Phone SHEpherds Bush 2070) ; and 
STANNINGLEY, Nr. LEEDS 
(Phone : Pudsey 2241.) 


pressure 


nator by 


E201 « 


ROPEWAY FOR SALE 


The frag Cement Co., of Baghdad lray 
iffers for Sale a Ropeway which is erected neat 
s limestone quarry in Eastern Iraq Th capa 
ty is 9O metric tons/hr. of limestone Its 
length is about 3500 metres The ropeway ts 
complete with steel structure, Driving and 
Spinning Station Buckets, &c The ropeway 
can be sold as it is or dismantled and delivered 
to any place in Iraq or to Port of Shipment for 
e-exportation 
If interested write for details 
THE IRAQ CEMENT CO 
IRAQ 


BAGHDAD 


E2609 G 


SECTION ROLLING MACHINES FOR SALE 
ROBERTSON 7-STAGE SECTION FORMING 
MACHINE with additional curving unit Specially 
suitable for profiling and bending stainless steel 
sections Drive is by 20 h.p. motor through 
$-speed gearbox Diameter of roller shafts 2in 
Length of shafts available for forming rollers 
8gin Rolling speeds with 6in. diameter rollers 
40, 80 and 120 feet per minute. Weight about 
114 tons.—-Full details and illustrations from 








F. J. EDWARDS LIMITED, 359-361, Euston 
Road, London, N.W or 41, Water Street 
Birmingham, 3 E207 G 

FIXED TOWER CRANES by Sir Wm. Arrol 

Capacity, 5} tons at 110ft. radius, 8 tons at SSft 

radius. Height of cantilever 122ft. 9in. Electrics 

440/350 cy. For immediate sale at attractive prices 


Apply.-BOX No. E7707, * The Engineer G 


FOR SALE..-S-ton Vaughan Overhead Crane 
Hand Electric operated. 40ft. 8in. between rails 
I5ft. from ground to crane rail. 12ft. by 6in. R.S.J. 
gantry girders 40 Ib. per yard bridge rail attached 
Length 120ft. Price £2500. Immediate delivery 
Can be seen operating in Manchester.—BOX No 
E7716, “ The Engineer.” as G 





FOR SALE. Metrovick " Infra-red Paint Stov- 
ng equipment, comprising 2 frameworks, each 
fitted with 3-4ft. long 5-3kW units, 415 volts. 3- 
phase, 4-wire Control Box with 2 energy regulators 
and spare starter interlocked for use with conveyor 
In good condition. Situated London W.3 area.- 
Reply BOX No. F7751, “‘ The Engineer.” ‘ gr 
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FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia. 100 
150 Ib. w.p. ; reconditioned 8ft. 6in. down to 3ft 
dia. ; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.. 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2. c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted 30ft.-70ft. extendible jib ; 10-ton 33 R.B 
track mounted, 40ft. jib; 84-ton Ransomes 
Diesel/Electric, 21ft. jib; 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2) ; 6-ton Coles 
Diesel/Electric, solids; 4-ton Coles Diesel/ 
Electric, solids ; 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “‘Super 40” diesel, pneu- 


matics (3). 

OV ERHE AD CRANES. — 30/5-ton Adamson 
42h. 3in. span, 400/3/50; 20/6-ton Vaughan 
42ft. 3in. span, cab type (6) ; 20-ton King, 42ft. 3in 
span, 400/3/50 ; 15-ton Morris, 35ft. span, hand- 
operated ; 10-ton Morris, 45ft. span, 36ft. lift ; 
10-ton Morris “* Goliath,” 40ft. span, 400/3/50 ; 
10-ton Vaughan, 23ft. 6in. span, 400/3/50; 
10-ton Vaughan, 21ft. span, 44ft. lift, 74 tons 
Wharton, 25ft. span, 400/3/50 ; 5-ton Henderson, 
24ft. 7in. span, 1946; 5-ton Morris, 58ft. span, 
hand-operated ; 5-ton Royce, 2-motor crab, 
440/3/50 ; 5S-ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel; 4-ton Morris, 19ft. 
span, 220V, d.c. (3) ; 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2); 2-ton Morris, 18ft. span ; 2-ton Vaughan, 
27ft. 6in. span, 2-motor ; majority of the above 
are unused. 

DERRICK CRANES.-—?-ton Rushworth, hand, 
30ft. jib; 5-ton Wilson, electric, 70ft. jib; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—18-ton Brownhoist, steam, SOft 
jib; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton 
34ft. jib, diesel conversion ; 8-ton Wilson, steam 
35ft. jib ; 5S-ton Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, S50ft. jib (2) ; 5-ton Cowans 
Sheldon, SOft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Bagnall 14in 
by 22in., two oil-fired, one coal; Peckett. steam 
Jin. by 12in., 1941; also 3 miles track, 24in 
gauge, Bogies, Turnouts, &c. 

STEEL PIPING.—S50,000ft., 2in. Galvanised, new ; 
60,000ft. 3in. black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamiess ; SOOft., I14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. [Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu 
lar up to 12,000 gallons, for oi! and petrol, also 
sectional steel and cast iron up to 50.000 gallons 

MACHINE TOOLS.—Scriven Plat’ Bending Rolls 
i4ft. by din.; Robertson Straightening Rolls, 
8ft. 6in. by gin. ; Berry Bending Rolls, 7ft. by din. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 20ft 
by 4in. bore ; two 40kVA Spot Welding Machines ; 
Wire Drawing Machine, 3 die up to fin. copper ; 
Berry Guillotine, capacity 4ft. by lin.; Fielding 
Hydraulic Tube Bending Machine, 24in. stroke, up 
to 8in. capacity. 

SLING ENGINEERING oe 
COLEFORD, GLO 
"Phone : Coleford iarue 2 


Oct. 
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VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 


CRANES 

NEALS I-ton “ D* MOBILE, 30ft. lattice, Ruston 
engine, pneumatics 1950. £750 

NEALS -ton MOBILE. 24ft. jib, Ruston 
engine, pneumatics £575 

NEALS -ton MOBILE, 35ft. jib, Ruston 
engine, pneumatics £1450. 

BUTTERS 3-ton ELECTRIC DERRICKS, 120f 
jibs, S.L.L’s. £1500each 

NEALS “QM ” 4/6-ton MOBILE, 45ft. jib. New 
1951. Ruston engine. £2550 

JONES KL44 MOBILES, 24/301t. jibs, Ruston 
engines. 1953/5. £1650/£1950 each 

JONES KL66 6-ton, 30ft. lattice, Perkins engine 
on pneumatics, double drum with 15/12 grab 
1956. £4950. Available in 3/4 weeks 

ANDERSON 7-ton ELECTRIC DERRICK, 100ft 
jib. Approx. 1953. £1850 

BUTTERS 7-ton 2-motor ELECTRIC DERRICK, 
120fi. jb. £2600 

RUSHWORTH 7-ton HAND DERRICK, 30ft 
lattice jib. £245 

COLES 10- _ DIESEL/ELECTRIC MOBILE, 40ft 
jib. £475 


BUTTERS Than ELECTRIC DERRICKS 120ft, 





jiibs. Good condition. On application 

COLES 124-ton FULLY MOBILE, 80ft. jib 
£4250 

FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE—SEND FOR VALES 
FREE PLANT REGISTER 

Further details 14, Lower Grosvenor Place 
London, S.W.1 

Telephone ViCtoria 7531, 3501, 8080. 9886 (15 
lines) 7712 «¢ 

BUTTERS ‘10-TON ELECTRIC DERRICK 

CRANE with 120ft. Jib for hire or sale. lying 

Scotland. Bogies and Gabbards also available 

ABELSON AND CO. (ENGINEERS). LTD 

Coventry Road, Sheldon. Birmingham, 26. ‘Phone 

7678 G 


SHEldon 2424 i 
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THE 
AUCTIONEERS & VALUERS 


RICHARDS AND 
PARTNERS 
Auctioneers, Surveyors 
and Valuers 


Specialists 
in the 
VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 





3, Arundel Street, London, 


W.C.2. 


rEMple Bar 7471 


KNIGHT, FRANK 
& RUTLEY 


& VALUATION 
OF | 

FACTORIES 

PLANT anD MACHINERY 











SA F I 


20, Hanover Square, W.1. 
lelephone : MAYfair 3771 


(Factory Department : Ext. 17) 


JOHN FOORD 
& COMPANY | 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


PLANT 
AND MACHINERY 








VICTORIA STREET, 
LONDON, S.W.! 


56, 


VICTORIA 2002/3/4 


Established Over a Century 








FOR SALE 


600 


ELECTRICALLY DRIVEN COMPRESSOR 
SETS FOR USE ON 
400/440 VOLTS, 3-PHASE, 50 CYCLES 
SUPPLY 





1000 c.f.m. ALLEY AND MACLELLAN 100 p.s.i. 
Two 750 c.fi.m. ALLEY AND MACLELLAN 
100 p.s.i. 


Two 688/674 c.f.m. C.P.T. 100/125 p.s.i. 

25 c.f.m. ALLEY AND MACLELLAN 100 p.s.i 
Two 600 c.f.m. BROOM AND WADE 100 p.s.i 
320 c.f.m. CLIMAX ENGINEERING 100 psi 
305 c.f.m. HOLMAN 100 p.s.i. 

RAND 100 p.s.i 


246 c.f.m. INGERSOLL 
150 c.f.m. REAVELL 100 p.s.i. 
Two 100 c.f.m. REAVELL 120 p.s.i 


GEORGE COHEN, 


SONS AND CO. LTD. 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 


(Pudsey 2241). E205 a 





ENGINEER 


AUCTIONEERS & VALUERS 


WHEATLEY KIRK 
PRICE & 00, 


L. JUDSON, FRCS, 
Ff. BEDDARD, A.LMFCH_E., 
M. S CHEAVIN, P.A.t 
G. E. GIBRS, P.A L.PA. 


‘Sane 


SURVEYORS, VALUERS 

and AUCTIONEERS 

FACTORIES, PLANT and 
MACHINERY 


of 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 


153 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 
AND CO. 
Auctioneers, Valuers 


and Surveyors 


Specialising 


in the 


SALE & VALUATION 

ENGINEERING & ALLIED 
WORKS 

PLANT & MACHINERY 





73, Chancery Lane, London, 
Waid 


HOLBORN 8411 (8 lines) 








ESTABLISHED 1877 


LEOPOLD 
- FARMER & SONS 


conduct 
AUCTION SALES 
and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


Established 1807 


FULLER, HORSEY 
SONS & CASSELL 
Specialists 
IN THE 
SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 











46, GRESHAM STREET, 10, LLOYD’S AVENUE 
LONDON, E.C.2. LONDON, E.C.3. 
Telephone Telegrams : , 
Monarch 3422 (8 lines) Sites, London Telephone : ROYAL 4861 
E R 
By Order of the Minister of Aviation 
SALES BY AUCTION 
Main Location Au —- = 
November 3 Miscellaneous stores, Command Ordnance FARRANT, WIGH 
including textiles, Sub - Depot, Devizes. MAN & PINNIGAR 
etc (Sale at Corn Exchange, (Dept. L), 2, Newport 
Devizes.) Street, Swindon, Wilts 
(Tel. : $151/2.) 
November 12-13 Miscellaneous stores, Central Ordnance Depot SIMMONS & SONS 
including : Didcot, Berks. (Dept. L), 12, Station 
Road, Reading, Berks 
(Tel.: $4025.) 
Hammers, spanners ; twist drills ; screwdrivers ; files ; oilstones ; plumbers 
carpenters, blacksmith and engineering tools and equipment ; canvas covers ; 
tentage ; sacks ; thread ; cases; cartons ; bins ; gravity rollers ; hoisting 
and lifting equipment ; laminated metal foil ; fire fighting equipment ; 
soap ; kitchen equipment ; paint ; furniture , racking, etc 
November 17 Miscellaneous stores. M.O.A. Storage Depot, WALKER, WALTON & 
Ruddington, Notts. HANSON (Dept. L) 
Byard Lane, Bridlesmith 
Gate, Nottingham 
(Tel.: 54272.) 
November 25 Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores. Old Dalby, Leics. (Sale (Dept. L), 1. Norman 
at Melton Mowbray). Street, Melton Mowbray, 
Leics. (Tel.: 3081.) 
December 3 Miscellaneous stores. M.O.A. Storage Depot, RUSSELL, BALDWIN 
Rotherwas, Hereford & BRIGHT, LTD. 
(Dept. L), 20, King 
Street, Hereford. 
(Tel.: 4366.) 
December 8 Machine tools and ™M.O.A Storage Depot, J. H. NORRIS & SON 
miscellaneous stores. Byley, Nr. Middlewitch, (Dept. L), 9, Albert 
Cheshire. (Sale at Cheet- Square, Manchester, 2 
ham Town Hall, Man- (Tel.: Blackfriars 8373.) 
chester, 8.) 
December 15 Miscellaneous stores. General Stores Sub-De- HARRISON & HETH- 
7 pot, Longtown, Nr. Car- ERINGTON (Dept. L), 
lisle. (Sale at County Botchergate, Carlisle 
Hall, Carlisle.) (Tel. : 26292.) 
Applications for catalogues, available 14 days prior to date of sale, should be made only to the 
auctioneers shown above (price of catalogue Is, Od., P.O. only.) 518: 
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To solve your corrosion problems, get in 
touch with Plus-Gas the Anti-Corrosion 
Specialists: their Technical Advisory 

Service covers the whole country. 

Plus-Gas Formula ‘A’ Dismantling Fluid, 
(Rust Remover). 

Plus-Gas Formula ‘B’ Protective Fluid. 


Used and approved by all 
industries for many vears. 
Have you heard of 
Plus-Gas Formula ‘E’ 
External Meta! Treatment 
(Tannating Pre-treatment)? 





aS COMPANY LTD 


1/11 Hay Hill | 
London W1 


A Fallows Spray Gun for every Job! 


AIR COMPRESSORS « 


SPRAY PAINTING EQUIPMENT + SPRAY BOOTHS 


ALFRED BULLOWS & SONS LTD 





Tel: HYDe Park 95669 


HEAD OFFICE & WORKS - LONG ST WALSALL STAFFS ENGLAND TEL : Seer 


Makers of the original oil-sealed rotary compressors 


13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61.63 DRURY ST., DUBLIN. TEL: DUBLIN 73188/9 
5Sa CRINGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 2383 











Enter No. 1541 on reply Zcard Enter No. 1542 on reply card 


SKILLED MEN! 


USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 



































——— Up to £25 tax-free Bonus plus first-rate 
ARTIFICERS wages for two weeks of your time 
Vehicle Gun 
Radio Radar RE you in a skilled trade? Then youcan same interests as yourself. Don’t miss this 
instrument A probably add a tidy sum to yourincome chance! Send off the coupon now to: H.Q., 
Electrical Contro! by joining the Army Emergency Reserve. For A.E.R.,R.E.(Field& Works), HarperBarracks, 
one thing, you get pay and allowances at full Ripon, Yorks. 
CARPENTERS Regular Army rates whilstincamp. Andthe ,; -_—— 
ELECTRICIANS more your skill is worth in civilian life, the POST THIS OFF RIGHT AWAY! 
SHEET METAL higher your Army trade pay will be. Better aa Oech tulip Git lene th vas Meee 
WORKERS still, you also get £9-£25 bonus tax-free. Reserve 
For this you just spend 14 days a year ata 
TURNERS | camp, working on your own speciality. And 
WELDERS | money’s not the only profit you get from that. cad ease 
| You get a grand refresher course, giving you t 
“ | alot of new ideas, and putting you right in — a ee ae OO OL eee 
THE ROYAL ELECTRICAL touch with the latest Army developments. 
& And you get a welcome break from the usual | ae 
MECHANICAL ENGINEERS routine, with sports, gamesandagreatsocial | aiid 
life. For the place is full of people with the (|. Go ah 
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ABBOT 


MACHINE CUT 
GEARS 


All types...in any material... 


to specification... 


We guarantee the teeth of all 
wheels cut by us to be correct, and 
all work is examined and checked 
before being despatched. Each 
gear wheel of a pair is run in cor- 
rect relative position to the other 


in a special gear-testing machine. 


Our booklet ““MACHINE CUT GEARS ’’ contains much information of Th ABBOT EN G | N - 

interest and use to engineers, A copy will be sent on request e ERING Co. Ltd. 
AN ASSOCIATED COMPANY 22 SMITHHILLS PAISLEY 
OF BUTTERS BROS. CO., LTD Telephone : PAISLEY 4272 Telegrams : “ ABBOT, PAISLEY *’ 





SPUR WHEELS - SPIRAL WHEELS - RACKS + WORM GEARING - BEVEL WHEELS ~- FIBRE PINIONS 


Enter No. 1551 on repiy card 
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STORAGE EQUIPMENT 


Whatever the apparent 


intractability of any storage 





problem, when _ systematic 
storage equipment from Braby 
is installed, order is quickly 

redeemed from chaos, stock 
Y issue procedures are simplified 
and stock control can be 


virtually absolute. 


FREDERICK raby, hs COU TARY LIMIT e © 


LONDON: 352-364, Euston Road. London. N.W.1. GLASGOW : Eclipse Works, Petershill Road, Glasgow, N.\. 
Telephone: EUSton 3456 Telephone: SPRingburn 515} 


CRAYFORD - LIVERPOOL - BRISTOL - BELFAST - PLYMOUTH 


iP 156 
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en Bearings 


Pa MACHINE TOOLS—CONVEYORS— 
SPECIAL PURPOSE MACHINERY 
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ENGINEERING FABRICATIONS 


Have you considered the advantages of 


YQ 


further fabrication in engineering made 


ble bythe useof Pollard ‘‘Self-Lube” 
piesa daa , SELF-LUBE BEARINGS 


FOR ALL FABRICATIONS— 
SELF-LUBE means 

Self - Lubricating - Self -Sealing 

8all-Bearing—Self-Aligning 


bearing units? For instance, flame cut 
holes for shafts avoid expensive horizon- 
tal boring operations. 

The interior of the “Self-Lube” unit can- 
sists of a self-aligning ball-bearing effect- 
ively sealed and lubricated for life. They 
are built into several types of housings, 
some of whichare illustrated. These units 
are supplied to suit shafts 4° to 6° dia- 
meter. May we send you further details? 
We have available on request details of 
many types of housings — specially manu- 
factured to suit customers® requirements. 





POLLARD BEARINGS LTD 





ame FERRYBRIDGE -KNOTTINGLEY - YORKSHIRE 
wen = -¥ Telephone: Knottingley 2323 (5 Lines). Telegrams: “Balbearing Ferrybridge.” Telex: 55166 


LONDON OFFict : 44 Hertford Street, W.!. Telephone: LEGation 3888. Telex: 23549 


NORTHAMPTON WORKS: Countess Road. Telephone: Northampton 3766. Telex: 31624 Smee 

CANADIAN POLLARD BEARINGS LTD: Oakville, Ontario. Telephones: VI. 5-1667, EM 4-5035 o 
OTHER EXAMPLES OF POLLARD BALL ; ; : ‘ 

Hamilton Customers: Dial 110 ask for Zenith 38600 9 ”) 
AND ROLLER BEARING PRODUCTS PARIS OFFICE: POLLARD-ROULEMENTS: 98 Rue Traffaut, Paris 17e. Tel: MARcadet 09-10 Cane 
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